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Abstract 
 Exposure to intimate partner violence (IPV) puts women at risk for severe and 
chronic physical and mental health consequences, including elevations in IPV-related 
psychopathology and increased risk for future victimization.  Previous research has 
examined attention as one of the key information processing mechanisms associated with 
elevated psychopathology and risk for victimization; however, the nature of attentional 
processing in response to IPV-related information in women exposed to IPV is poorly 
understood.  Therefore, the current study aimed to further understanding of associations 
between attentional processing, IPV exposure, and related distress using measures of eye 
movement and subjective interpretations of IPV-related information.  A sample of 
women exposed to IPV (n = 57) viewed sets of negative, positive, and neutral 
relationship images for 15 s each while having their eye movements monitored and later 
provided subjective ratings and interpretations of levels of risk and safety in those 
images.  We examined associations of outcome measures with proximal victimization 
experiences and IPV-related psychopathology (i.e., depression, posttraumatic stress 
disorder (PTSD), anxiety, and dissociation).  Results indicated a bias to attend to negative 
relationship images relative to positive and neutral images, though this attention bias 
fluctuated over time and varied as a function of symptomatology such that depression 
corresponded with increases in attention to negative images over time and PTSD 
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corresponded with decreases in attention to negative images.  The general attention bias 
for negative images appeared to be explained by rumination on and/or difficulty 
disengaging from negative images, which was related to general elevations in 
psychopathology as well as exposure to revictimization by different perpetrators.  
Subjective interpretations and perception of danger cues were related to victimization 
history and level and type of IPV-related distress.  We replicated these procedures with a 
sample of undergraduate students without IPV histories or related symptomatology (n = 
33) and found that the overall attention bias for negative images was not replicated, 
despite general similarities in patterns of attention over time.  Results therefore indicated 
associations between attentional processing and IPV exposure and related 
symptomatology.  Implications for models of IPV-related psychopathology and 
attentional processing as well as directions for future study and interventions are 
discussed.
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Introduction 
Intimate partner violence (IPV) against women is a serious and widespread 
problem.  In the United States, more than 25% of women report lifetime exposure to IPV 
(Coker et al., 2002).  Annual rates suggest that more than 5 million women are affected 
by IPV each year in the United States alone, with approximately 1.5 million women 
experiencing physical or sexual assault by an intimate partner (Rennison, 2003; Tjaden & 
Thoennes, 2000).  In addition to the direct injuries and physical consequences that result 
from incidents of violence and assault, women exposed to IPV are at risk for developing 
a range of severe and chronic physical and mental health consequences (Bonomi, 
Anderson, Rivara, & Thompson, 2007; Campbell, 2002; Coker, et al., 2002; Gielen, 
McDonnell, O’Campo, & Burke, 2005; Mechanic, Weaver, & Resick, 2008; Johnson & 
Bunge, 2001; Stover, 2005).  In particular, IPV exposure is associated elevated trauma-
related distress (Babcock, Roseman, Green, & Ross, 2008; Bonomi et al., 2007; Jones, 
Hughes, Unterstaller, 2001; Kilpatrick & Acierno, 2003), increased risk for future 
victimization (Breitenbecher, 2001; Classen, Palesh, & Aggarwal, 2005), and changes in 
information processing (Resick & Schnicke, 2002).  While previous research with IPV 
victims has established links between information processing and trauma-related distress 
(e.g., Littleton, 2007), as well as information processing and multiple victimization (e.g., 
DePrince, Combs, & Shanahan, 2009; Marx, Heidt, and Gold, 2005; Messman-Moore & 
Brown, 2006), few studies have examined associations amongst all three together.  
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Therefore, the current study aims to extend previous research through an examination of 
relationships between IPV exposure, related symptomatology and patterns of processing 
IPV-related information.  We specifically focus on attentional processing indicated by 
eye movement monitoring as it relates to victimization history and IPV-related distress 
(i.e., depression, posttraumatic stress disorder (PTSD), anxiety, and dissociation).  In 
addition, we consider women’s interpretations of IPV-related information as an 
additional index of information processing.  Given the lack of previous research utilizing 
eye tracking methodology with victims of IPV, the current study will provide new 
information to characterize patterns of attention in this population. 
Links between Attention and IPV-related Psychopathology 
A primary function of attention is to detect and identify stimuli in the 
environment and to appropriately and efficiently maintain processing resources on 
relevant stimuli (LaBerge, 1995; Mogg & Bradley, 1998).  Therefore, environmental 
stimuli that are identified as ‘relevant’ receive preferential or biased attention, relative to 
other stimuli in the environment.  In particular, affective stimuli that elicit emotional 
reactions are the subject of attentional allocation and biased attention (for review, see 
Yiend, 2010).  In addition, attentional allocation and patterns of attention for and/or away 
from emotional information corresponds with level and type of psychological distress 
(Williams, Watts, McLeod, & Mathews, 1997; Mathews & MacLeod, 2005; Yiend, 
2010).  Given that IPV exposure is associated with elevations in trauma-related distress 
that correspond with changes in information processing (Littleton, 2007; Resick & 
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Schnicke, 1992), patterns of preferential or biased attention for IPV-related information 
may also be associated with IPV exposure and levels and type of IPV-related distress.  
Understanding the mechanisms that underlie attentional allocation may help to 
explain patterns of preferential attention associated with IPV-related distress, as the 
attentional processes that result in attention biases are also thought to correlate with level 
and type of distress (Armstrong & Olatunji, 2012).  In particular, attentional allocation 
involves the processes of (1) detecting and shifting focus towards a stimulus (i.e., 
attentional orienting) and (2) maintaining focus on a stimulus (i.e., attentional 
engagement and disengagement; Posner & Peterson, 1990; Peterson & Posner, 2012; 
Yiend, 2010).  Therefore, attention and distress may be linked because a tendency to 
detect and orient attention to a negative (e.g., threatening or dysphoric) stimulus may 
cause distress due to increased awareness of that stimulus (Mathews, 1990).  
Alternatively, a tendency to maintain attention on a negative stimulus results in ongoing 
allocation of cognitive resources to that stimulus, which in turn may lead to increased 
negative affect and/or cognitions (Beck, 1976; Nolen-Hoeksema, Wisco, & 
Lyubomirsky, 2008; Peckham, McHugh, & Otto, 2010).  However, patterns of attentional 
orienting, engagement, and disengagement are thought to vary depending on the level and 
type of distress or psychopathology (Armstrong & Olatunji, 2012).  Therefore, effective 
interventions for various forms of distress may vary depending on the associated 
attentional processes.  In the case of IPV exposure, which commonly results in multiple 
forms of distress (e.g., depression, PTSD, anxiety, and dissociation), the current lack of 
  4 
understanding of associated attentional processes serves as a barrier to the provision of 
optimal intervention and treatment strategies. 
For example, depressive symptoms and anxiety symptoms are both common 
outcomes of IPV exposure; yet, depression and anxiety are thought to be related to 
different patterns of attention for emotional information.  Of particular importance is the 
time-course of attentional processing.  Preferential attention for negative emotional 
information during early stages of processing (e.g., less than 1 s following stimulus 
introduction) has been associated with anxiety but not depression; however, preferential 
attention for negative emotional information during relatively later stages of processing 
(e.g., 1 s or more) has been associated with depression but not anxiety (for review, see 
Mathews & MacLeod, 2005; Gotlib & Joormann, 2010; Yiend, 2010).  Such findings 
imply that the negative information bias in anxiety is related to automatic processing 
mechanisms, while the negative information bias in depression results from more 
controlled goal-oriented processes.  Interestingly, despite differences in the timing of 
attentional biases between anxiety and depression, the presence of preferential attention 
in both of these disorders is thought to result from difficulty in disengaging attention 
from negative information (for review, see Cisler & Koster, 2010; Mathews & MacLeod, 
2005; Gotlib & Joormann, 2010; Yiend, 2010).  In addition, while depression is thought 
to be characterized by a stable, prolonged attention bias for negative information 
(Eizenman et al., 2003; Kellough, Beevers, Ellis, & Wells, 2008; Gotlib & Joormann, 
2010), attentional processing in anxiety has been hypothesized to consist of a vigilant-
avoidant pattern of processing negative information (Koster, Verschuere, Crombez, & 
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Van Damme, 2005; Mogg & Bradley, 1998; Mogg, Bradley, Miles, & Dixon, 2004).  In 
this case, the initial and automatic bias to attend to a threatening stimulus (rather than a 
competing neutral or positive stimulus) is subsequently followed by attentional avoidance 
of that stimulus.  This pattern is thought to be problematic because avoidance prevents 
engagement in habituation and coping processes following the activation of fear and 
anxiety networks due to attentional vigilance. 
In addition to depression and anxiety, PTSD and dissociation are also common 
responses to IPV exposure that may be related to patterns of attention for IPV-related 
information.  Consistent with cognitive models of anxiety, models of PTSD predict that 
PTSD symptoms are associated with preferential attention for trauma-related information 
that is characterized by delayed attentional disengagement from trauma-related stimuli 
(Brewin & Holmes, 2003; Ehlers & Clark, 2000; Pineles, Shipherd, Welch, & Yovel, 
2007; Pineles, Shipherd, Mostoufi, Abramovitz, & Yovel, 2009).  However, some authors 
have noted discrepancies in attentional processing between PTSD and anxiety and have 
called to distinguish between PTSD and anxiety in future research (Kimble, Fleming, 
Bandy, Kim, & Zambetti, 2010; Pineles et al., 2009); therefore, examination of patterns 
of attention related to IPV exposure should consider the unique influences of PTSD and 
anxiety on attentional processing.  In addition, the experience of dissociation is thought to 
consist of a ‘dissociative processing style’ in response to threat or distress which is 
characterized by fluctuating attention to multiple streams of information (as opposed to 
selective or focused attention; Dorahy, 2006).  Highly dissociative individuals therefore 
exhibit a unique pattern of information processing in which they perform better on tasks 
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requiring divided attention, and have difficulty with selective attention tasks (DePrince & 
Freyd, 1999).  Researchers have yet to examine the resulting impact of dissociative 
symptomatology on attentional processing in the context of additional distress, such as 
depression, anxiety, and/or PTSD, as is common in response to IPV exposure. 
In summary, IPV is commonly associated with symptoms of depression, PTSD, 
anxiety, and dissociation.  Each of these forms of psychopathology may be characterized 
by unique and even conflicting patterns of attention for IPV-related information.  
Therefore, given the potential for symptom overlap and comorbid symptomatology, the 
prevailing pattern of attention for IPV-related information in IPV-exposed populations 
remains unclear and is an important avenue for further study. 
Examining Links between Attention and Psychopathology Using Eye Tracking 
Eye movement monitoring is a particularly useful measure of attentional 
processing that has not been used in research on responses to IPV.  Previous research 
examining attentional biases associated with distress and psychopathology (reviewed 
above) has primarily relied on reaction time tasks (such as probe detection task, Stroop 
task) to indicate preferential attention and associated mechanisms.  However, in reaction 
time tasks, the primary measure of attention includes the time it takes to execute the 
manual response and is therefore confounded by response execution processes which also 
may be affected by emotional activation, distress, and psychopathology.  In addition, 
reaction time measures only provide a ‘snapshot’ of attentional processing and are limited 
in their ability to capture changes in patterns of attention over time.  While important 
advances in the study of attention are being made utilizing continuous 
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electrophysiological and neuroimaging measures (for review, see Karl, Malta, & 
Maercker, 2006; Peterson & Posner, 2012), such methods still require researchers to 
make assumptions about the impact of such processes on behavior and functioning if not 
coupled with additional behavioral measures.  In contrast, eye movement monitoring has 
the advantage of providing a continuous and relatively direct behavioral measure of 
attention.  Eye movement measures track changes in the location of eye gaze over time to 
provide an online measure indicating shifts in attentional focus and therefore measuring 
preferential attention by indicating the stimuli to which attention is directed and how long 
attention is sustained on such stimuli (Hermans, Vansteenwegen, & Eelen, 1999; Kowler, 
Anderson, Dosher, & Blaser, 1995). 
Previous eye tracking studies examining patterns of attention related to 
psychopathology have utilized experimental paradigms involving simultaneous 
presentation of emotional (e.g., negative, positive, threatening, dysphoric) and neutral 
images in order to capture attentional biases for affective information (for review, see 
Armstrong & Olatunji, 2012).  A series of eye tracking studies examining attentional 
biases associated with depression presented four images types (threat, dysphoric, 
positive, and neutral) to depressed and control samples for a period of at least 10 s.  
These studies have generally found that depressed and dysphoric individuals, as 
compared to non-depressed individuals, spend more time overall attending to negative 
images and less time attending to positive images (Eizenman et al., 2003; Kellough et al., 
2008; Leyman, De Raedt, Vaeyens, & Philippaerts, 2011; Sears, Thomas, LeHuquet, & 
Johnson, 2010; Sears, Newman, Ference, & Thomas, 2011).  In terms of the time course 
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of attention, results from these studies have indicated that the depression-related bias for 
negative information is stable and does not fluctuate over time (e.g., Kellough et al., 
2008).  Therefore, results from these studies are consistent with the mood-congruent 
cognitive bias for negative information that is thought to underlie depressive disorders 
(Beck, 1976; Gotlib & Joorman, 2010; Yiend, 2010). 
Eye tracking studies of attentional biases in anxiety have used a similar 
methodology to provide evidence for the vigilant-avoidant pattern of processing.  A 
series of studies presenting negative or threatening stimuli (along with positive and/or 
neutral stimuli) to anxious or phobic participants and nonanxious controls each found that 
an initial attention bias towards the negative or feared image was followed by subsequent 
attentional avoidance of the negative or feared image in anxious/phobic participants only 
(Calvo & Avero, 2005; Rinck & Becker, 2006; Rohner, 2002).  Similarly, in contrast to 
studies of depression, eye movement studies of anxiety have generally failed to find 
evidence of ongoing maintenance of attentional biases for negative or threat-related 
information (Armstrong & Olatunji, 2012).  However, Kimble et al. (2010) found that 
higher PTSD scores in war veterans were associated with sustained attention on negative 
rather than neutral images throughout stimulus viewing.  This finding is inconsistent with 
anxiety-associated patterns of attentional avoidance and therefore supports calls to 
distinguish between PTSD and anxiety in future research. 
Therefore, eye tracking studies have generally supported findings from reaction 
time research indicating that patterns of attention associated with depression consist of 
prolonged examination of negative information, while anxiety is associated with a 
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vigilant-avoidant pattern of processing.  In addition, patterns of attention associated with 
PTSD appear to be distinct from those associated with anxiety.  Finally, no prior research 
has utilized eye tracking measures to examine patterns of attention associated with 
symptoms of dissociation, and therefore this area remains an avenue for future study.   
Examining Mechanisms Underlying Attention Biases Using Eye Tracking 
Eye tracking methodology also provides measures of the attentional orienting and 
engagement processes that underlie the attentional biases associated with distress and 
psychopathology.  Attentional orienting is reflected in measures of how quickly and how 
frequently individuals fixate on a given stimulus, while attentional engagement and 
disengagement is reflected in measures of how long attention is sustained on a given 
stimulus (i.e. fixation duration; Armstrong & Olatunji, 2012).  In a meta-analysis of eye 
movement research on anxiety and depression, Armstrong and Olatunji (2012) found a 
robust orienting bias towards negative (i.e., threatening) images in anxiety (primarily due 
to an increased likelihood of initially fixating on negative images relative to other image 
types) but no such initial orienting bias in depression.  In addition, Kimble et al. (2010) 
detected indications that war veterans with elevated PTSD symptoms initially oriented to 
war images more frequently and more quickly than other image types (including negative 
images of motor vehicle accidents).  Therefore, previous eye-tracking studies of anxiety 
and PTSD indicate a potential role for attentional orienting in determining patterns of 
attention in women exposed to IPV. 
While eye movement studies of depression have generally failed to detect initial 
orienting biases, some have attributed the general depression-related bias for negative 
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images to an increased number of fixations on negative images during the course of 
stimulus processing (Kellough et al., 2008; Sears et al., 2011), indicating a potential role 
of attentional re-orienting underlying the attentional bias.  However, these studies do not 
differentiate between consecutive fixations within a given image and new fixations on 
that image (i.e., returning to view a negative image after orienting on a competing 
image).  Therefore, it is unclear whether these findings indicate that depression is 
associated with more thorough examination of different aspects of the negative images or 
with an increased likelihood of re-visiting negative images during stimulus examination; 
this distinction may have implications for theories positing the role of rumination versus 
vigilance in understanding depression-related attentional biases. 
In addition, multiple studies have found that the depression-related bias for 
negative information is explained by longer average fixations on negative images, 
indicating prolonged engagement and potential rumination on such information 
(Armstrong & Olatunji, 2012; Beevers, Lee, Wells, Ellis, & Telch, 2011; Eizenman et al., 
2003; Leyman et al., 2011; Sears et al., 2010).  Similarly, eye movement studies have 
found that social anxiety is associated with longer fixations on angry faces, and 
researchers have interpreted this prolonged fixation as an indication of difficulty 
disengaging (Buckner, Maner, & Schmidt, 2010; Schofield, Johnson, Inhoff, & Coles, 
2012).  While findings indicating difficulty disengaging in anxiety at first glance appear 
to contradict those indicating anxiety-related attentional avoidance, Weierich, Treat, and 
Hollingworth (2008) point out that such patterns of attention are not mutually exclusive 
as each of these processes may represent distinct attentional mechanisms which operate 
  11 
on different time-scales.  Nonetheless, in contrast to findings indicating difficulty 
disengaging in anxiety, Beevers et al. (2011) found that shorter average fixation duration 
on fearful faces was prospectively predictive of PTSD symptom severity following war 
zone exposure in soldiers.  Once again, results indicate that different (though often co-
morbid) forms of psychopathology are associated with different attentional processes. 
While previous studies have provided evidence for attentional biases for IPV-
related information in victims of IPV (e.g., Field et al., 2001), none have utilized eye 
tracking methods.  Given the utility of eye tracking methodology for measuring the 
attentional processes (including underlying mechanisms) associated with various forms 
of distress and psychopathology, such methodology may be particularly useful for 
understanding patterns of attention in IPV-exposed populations, where symptomatology 
is complex and comorbid.  Therefore, the current study will aim to advance previous 
research by utilizing eye tracking measures to investigate attentional processing, both in 
terms of overall biases and changes over time, in a population of women exposed to IPV 
who commonly experience multiple forms of psychopathology. 
Relationships between Victimization History and Patterns of Attention for IPV-
related Information 
In addition to symptomatology and psychopathology, an individual’s trauma 
history (in this case, history of victimization and exposure to IPV) may be related to 
patterns of attention to trauma- (and IPV-) related information.  Previous research with 
women documents associations between the experience of multiple victimizations and 
patterns of attention to danger cues (Marx et al., 2005; Messman-Moore & Brown, 2006).  
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However, whereas previous research has focused on differences in attention, coping, and 
symptomatology between revictimized versus singly- or non-victimized individuals (e.g., 
Classen et al., 2005; Cloitre et al., 1997; Marx et al., 2005; Messman-Moore, Ward, & 
Brown, 2009), the current study also aims to address basic differences in victimization 
experiences.  Experiences of violence can vary along at least two dimensions: the number 
of perpetrators and the chronicity of abuse within any one relationship.  By examining 
victimization along a single dimension, researchers may miss critical contextual and 
relational factors that may be important for understanding the repeated experience of 
victimization and related outcomes (such as attentional processing and IPV-related 
psychopathology).  Thus, the current study distinguished the experience of multiple 
instances of victimization at the hands of different perpetrators (subsequently referred to 
as ‘revictimization’ or RV) from repeat victimization at the hands of the same perpetrator 
or intimate partner (‘chronic victimization’ or CV).  Previous research indicates that CV 
and RV each are uniquely associated with IPV-related symptomatology (Matlow & 
DePrince, 2013); further research is currently needed to examine potential unique 
associations among different victimization experiences (i.e., RV and CV) and attentional 
processes. 
In particular, exposure to two or more victimization experiences is linked with a 
reduced capacity or tendency to notice and identify potentially threatening information as 
salient (e.g., DePrince, 2005; Marx et al., 2005).  If women fail to notice danger cues, 
they have less information with which to make decisions and thus may behave differently 
in potentially dangerous situations, which can subsequently impact victimization risk.  In 
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listening to an audiotape of a male-female interaction that escalates in terms of dating 
violence, women who have experienced multiple incidents of victimization take 
significantly longer to indicate when the man has become inappropriate than women who 
have experienced one or fewer incidents of victimization (Marx, Calhoun, Wilson, & 
Meyerson, 2001; Soler-Baillo, Marx, & Sloan, 2005; Wilson, Calhoun, & Bernat, 1999; 
Messman-Moore & Brown, 2006).  Prospectively, slower risk detection predicted 
subsequent exposure to severe sexual assault in college women with victimization 
histories (Marx et al., 2001; Messman-Moore & Brown, 2006).  While previous studies 
of risk detection have not distinguished between different forms of victimization, the 
ability and tendency to detect, orient, and respond to risk cues may be particularly 
important for maintaining safety when with new partners in new situations and new 
environments (Matlow & DePrince, 2013).  Therefore, in the current study, we predict 
that deficits in risk detection may be specifically and uniquely related to RV. 
In addition, high rates of IPV have been shown to correspond with increased use 
of avoidance coping strategies (Mitchell & Hodson, 1983) and therefore may also be 
related to attentional avoidance of IPV-related information.  Avoidance coping strategies 
include not thinking about a specific stressor or utilizing distractions (Moos, 1995; 
Connor-Smith, Compas, Wadsworth, Thomsen, & Saltzman, 2000) and may influence 
patterns of attention for IPV-related information.  Similar to anxiety-related avoidance of 
threatening or feared stimuli, IPV-related avoidance may result from higher-level 
decisions to disengage from IPV-related information following initial stimulus 
evaluation, potentially resulting in attentional avoidance of such stimuli.  Women 
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exposed to incidents of IPV within the context of an ongoing relationship (such as in CV) 
have been shown to avoid focusing on negative aspects of the relationship in order to 
maintain a necessary attachment based on economic, legal, and/or emotional dependence 
on the perpetrator (Freyd, 1996; Freyd & DePrince, 2001; Mitchell & Hodson, 1983; 
Waldrop & Resick, 2004).  Therefore, we predict that CV will be specifically and 
uniquely related to attentional avoidance and avoidance coping responses to IPV-related 
information.  
No studies to date (of which we are aware) have examined the unique and relative 
associations between different dimensions of IPV exposure (i.e., RV and CV), IPV-
related symptomatology, and patterns of attention for IPV-related information.  In 
addition, while risk detection and avoidance processes may be captured by the same eye 
movement measures that have been used to identify attentional vigilance and avoidance, 
no studies to date have used such methodology to examine patterns of attention in 
individuals exposed to IPV.  Thus, the current study aimed to extend previous research by 
(1) distinguishing between different forms of victimization (i.e., RV and CV), and (2) 
utilizing tracking measures to evaluate unique associations between RV and CV and 
patterns of attention for IPV-related information. 
Interpretations of IPV-related Information 
 While we hypothesized that processing biases including risk detection and 
avoidance would be evident in patterns of attention indicated by eye tracking measures, it 
may also be the case that risk detection and avoidance processes are related to women’s 
understanding and interpretations of potential risk in relationship situations.  Therefore, 
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participants in the current study also were asked to identify and rate potential danger in 
negative, positive, and neutral relationship situations as part of a relationship 
interpretation task.  While eye movement monitoring provides a behavioral measure of 
attentional allocation, such methodology does not indicate what is explicitly known or 
thought about IPV-related information.  Studies examining relationships between 
revictimization and risk detection (reviewed above) have generally relayed on overt, 
explicit measures of risk detection.  Therefore, we also measured individuals’ subjective 
interpretations of IPV-related information in effort to capture explicit assessment and 
endorsement of risk and danger in relationship situations (including relationship conflict).  
Indeed, it may be the case that behaviors reflecting attentional processing (e.g., eye 
movements) are related to and/or interact with subjective interpretations of IPV-related 
information such that both processes are associated with IPV experiences and/or related 
psychopathology.  Therefore, we measured both eye movements and subjective 
interpretations in order to determine if victimization history (i.e., RV and CV) and 
symptom severity were related to patterns of attention for IPV-related information, 
interpretations of IPV-related information, or both.   
Current Aims 
In summary, the current investigation is the first (of which we are aware) to 
utilize eye movement methodology to examine links between IPV exposure, IPV-related 
symptomatology, and patterns of attention for IPV-related information (i.e., stimuli 
depicting interactions between intimate partners).  In order to understand the nature of 
attentional processing in IPV-exposed populations, the current investigation examined 
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patterns of attention for IPV-related information in a sample of women exposed to IPV 
(Study 1).  In order to begin to identify patterns of attention related to IPV exposure and 
related symptomatology, we sought to (1) examine the patterns of attention uniquely 
related to IPV exposure (in terms of RV and CV), and (2) evaluate the degree to which 
severity of different forms of IPV-related symptoms (i.e., depression, PTSD, anxiety, and 
dissociation) accounted for such patterns of attentional processing.  Therefore, we first 
examined associations between outcome measures and victimization history (i.e., RV and 
CV), and then, while controlling for victimization history, we examined associations with 
IPV-related symptomatology.  Though our primary questions focused on within-group 
variability in IPV exposure and symptom severity among women exposed to IPV, we 
recognized that overall patterns (such as early attention to negative information) could be 
misinterpreted as unique to women exposed to IPV when they might reflect general 
tendencies in attentional processing.  In order to minimize the likelihood of over-
interpreting general patterns of data, we replicated the eye tracking and relationship 
interpretation tasks and stimuli in a sample of undergraduate students (Study 2).  The 
purpose of seeking replication in a sample of undergraduate students was to aid in 
interpretation of Study 1 data, not to directly compare the two samples.  For both Study 1 
and Study 2, eye movement measures indicated patterns of attention for negative, 
positive, and neutral IPV-related information, including attentional biases/preferential 
attention, orienting and re-orienting of attention, and attentional engagement and 
disengagement.  Eye movement measures were compared across image types (negative, 
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positive, and neutral) in order to indicate attentional biases and differences in attentional 
processing. 
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Study 1:  Attention in Women Exposed to IPV 
 In Study 1, the eye tracking and relationship interpretation tasks were 
administered to a sample of women with a history of exposure of IPV.  The purpose of 
this study was to examine associations between IPV exposure (i.e., RV and CV) and 
related symptomatology (i.e., depression, PTSD, anxiety, and dissociation) and patterns 
of attention for and interpretations of IPV-related information. 
Method 
Participants. 
Participants were recruited from a population of women who had previously 
participated in the Denver Triage Project, a longitudinal evaluation of a community-based 
victim outreach program for victims of domestic violence (for a full description, see 
DePrince, Labus, Belknap, Buckingham, & Gover, 2012; and DePrince, Belknap, Labus, 
Buckingham, & Gover, 2012).  Women were initially recruited for the Denver Triage 
Project shortly following involvement in an IPV incident that was reported to the police 
and that involved a heterosexual couple with a male defendant (i.e., cases that involved 
cross-arrests or female defendants were excluded).  As part of the Denver Triage Project, 
women completed a series of three assessments over the course of one year, and, at the 
final assessment, 189 women provided consent to be contacted for future studies.  For the 
current study, 57 of those 189 women (31%) completed an additional assessment.  This 
fourth follow-up assessment took place approximately 2 years (M = 25 months) after the 
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third assessment.  In the current study, women (n=57) ranged in age from 19 to 61 years 
old (M = 36; SD = 11.63) and identified with the following racial/ethnic groups as 
follows: 46% Hispanic, 42% Caucasian, 26% African-American, 16% Native-
American/Alaska Native, and 7% other (note that participants could indicate multiple 
ethnic/racial categories).  The majority of women were low income (annual income M = 
17,278.00; SD = 13,850.00). 
Eye tracking paradigm. 
 Task stimuli and pilot study. 
In the eye tracking task, participants viewed 12 sets of four images; each set 
depicted a series of interactions involving one male and one female character.  Within 
each set, one image depicted a negative interaction (e.g., arguing, hitting, threatening), 
one image depicted a positive interaction (e.g. smiling, hugging, dancing), and two 
images depicted neutral interactions between the two characters (e.g., talking, reading).  
The task stimuli were selected from movies available in the public domain; the four 
images presented within each stimulus set were selected from the same movie.  In order 
to decrease the likelihood of participant familiarity with stimuli and characters, attempts 
were made to select images from movies which participants were not likely to have seen 
(e.g., foreign films).  For each movie, 10-15 images were initially selected based on fit 
with stimuli criteria (i.e., each image included depiction of the same male and female 
characters involved in a positive, negative, or neutral interaction).  Then, a pilot study 
was conducted in which 57 undergraduate college students (different from those who 
participated in the current eye tracking and relationship interpretation study) rated each 
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image individually according to dimensions of valence and arousal, using a 1-9 scale.  
Final stimuli were selected based on the mean ratings obtained during this pilot process.  
Specifically, selected negative images were those rated as having high arousal and 
negative valence; positive images were those rated as having high arousal and positive 
valence; and neutral images were those rated as having low arousal and neutral valence; 
see Appendix 3 for final selected images and mean ratings for valence and arousal.  One-
way analyses of variance of the mean image ratings were conducted in order to determine 
if the images selected for the negative, positive, and neutral categories differed along 
dimensions of valence and arousal.  Analyses confirmed that the image categories 
differed significantly in terms of valence, F(2,45)=173.27, p<.001); with follow-up 
contrasts indicating that negative images were significantly more negatively valenced 
than neutral, t(45)=11.03, p<.001, and positive images, t(45)=18.61, p<.001, and that 
positive images were significantly more positively valenced than neutral images, 
t(45)=10.46, p<.001.  The image categories were also found to differ significantly in 
terms of arousal, F(2,45)=76.48, p<.001; with follow-up contrasts indicating that 
negative images were significantly more arousing than neutral, t(45)=12.32, p<.001, and 
positive images, t(45)=7.97, p<.001, and that positive images were significantly more 
arousing than neutral images, t(45)=3.12, p<.01.  The four images selected to be included 
in each stimulus set were each adjusted for brightness.  See Appendix 4 for each of the 12 
image sets. 
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Eye tracking task and apparatus. 
For the eye tracking task, participants viewed each of the 12 sets of four images 
(described above) for 15 seconds.  In order to encourage participants to visually explore 
the presented stimuli, images were presented under the guise of a movie rating task in 
which participants were instructed to view each set of images and then provide a rating 
for how much they thought they would like the movie (using a rating system which 
ranged from 1 to 4 stars). 
The eye tracking task was administered using a Tobii T120 Eye Tracker with a 
1280 x 1024 pixel display monitor.  The task was programmed using Tobii Studio 
(Version 2.0.8) stimulus presentation software.  Prior to initiating the eye tracking task, 
participants were positioned so that they were sitting approximately 60 cm from the 
display monitor and their eye movements were calibrated using the Tobii calibration 
system employing 9 calibration points.  Each individual trial began with a 1 x 1 cm 
centered fixation cross displayed for 2 seconds.  Following the fixation cross, participants 
were presented with the image set, consisting of a 2 x 2 array of images, each of which 
were 12.5 cm (width) x 8.5 cm (height) and were separated by a horizontal distance of 4 
cm and a vertical distance of 3.5 cm.  Following the 15 s presentation of each image set, 
participants viewed a slide which prompted them to provide their rating of the movie, 
which, upon completion, was subsequently followed by the fixation cross initiating the 
next trial.  The location of each image type (negative, positive, and neutral) was 
counterbalanced across the 12 trials, and the order of stimulus set presentation was 
randomized across participants. 
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During image viewing, eye movement data was sampled at a rate of 60 Hz.  
Fixations were identified using the Tobii Fixation Filter, with a minimum distance of 50 
pixels (approximately 1.25° visual angle) to separate fixations.  Prior to data extraction 
and analysis, specific areas of interest were defined using Tobii Studio software in order 
to identify fixations on each image type (negative, positive, and neutral).  The two neutral 
images in each stimulus set were uniquely identified during data extraction, but eye 
movement measures for the two neutral images were averaged together to create a single 
neutral image category for subsequent analyses. 
Measures. 
Eye movement measures. 
In order examine attention biases and preferential attention, the proportion of 
fixation time was calculated for each image type (i.e., negative, positive, and neutral) by 
dividing the amount of fixation time on a given image type by the total amount of time 
that the participant was fixated on the stimulus presentation monitor.  Proportion of 
fixation time was calculated globally (i.e., across the entire 15 s of image viewing), over 
three 5 s intervals, and over fifteen 1 s intervals.  Separating proportion of fixation time 
into 5 s intervals is consistent with previous studies (e.g., Kellough et al., 2008) and 
permitted examination of differences in patterns of attention during early (i.e., 0-5 s), 
middle (i.e., 5-10 s), and late (i.e., 10-15 s) viewing stages.  Separation into 1 s intervals 
allowed for more detailed examination of patterns of attention over time. 
Additional measures were computed to examine the mechanisms and processes 
underlying attentional biases and preferential attention.  First, we examined measures of 
  23 
attentional orienting.  In order to examine biases in initial orienting of attention, we 
calculated the probability of first fixation on each image type by dividing the number of 
trials in which the participants’ first fixation was on the given image type by the total 
number of trials that participant completed.
1
  As an additional measure of initial 
orienting, average time to first fixation indicated the amount of time (in ms), averaged 
across trials, that elapsed before the participant first fixated on a particular image type.  In 
order to measure repeated orienting on a particular image over the course of stimulus 
viewing, we calculated relative examination frequency, which is a proportional measure 
calculated by dividing the number of times an individual examined a particular image by 
the total number of examinations made while viewing the given image set.  Note that 
examinations were only counted when a participant shifted her gaze from one image to 
another (whereas fixations were counted every time a participant made a gaze shift that 
was >50 pixels; thus, multiple consecutive fixations within one image were counted as 
one examination).  The examination measure thus allowed us to distinguish between the 
process of making multiple consecutive fixations within a given image and the process of 
repeatedly shifting attention from one image to another (whereas simply measuring 
fixations would lead to equivalent outcomes for these processes). 
Second, we examined measures of attentional engagement and disengagement.  In 
order to assess sustained attentional engagement on a particular image type, we 
calculated the average examination duration, which was computed by dividing the total 
                                                 
1
 We also measured and examined the probability of second fixation for each image type (i.e., the 
proportion of trials in which the participant’s 2nd fixation was on a given image type) but results were 
consistent with the probability of first fixation measure and are therefore not presented in subsequent 
sections.  
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amount of time spent fixating on each image (across the 15 s of viewing) by the total 
number of examinations on that image.  In order to measure the length of specific 
fixations, we calculated average fixation duration, which was computed by dividing the 
total amount of time spent fixating on each image by the total number of fixations on that 
image.  Once again, whereas ‘examinations’ provided a measure of how long an 
individual attended to a particular image, ‘fixations’ measured attention to specific 
aspects of a particular image.  Finally, the average number of fixations per examination 
was calculated by dividing the number of fixations on a particular image type by the 
number of examinations on that image type; this measure provided an index of how 
frequently, on average, a participant shifted her gaze amongst different aspects of a given 
image within each examination (i.e., the average number of consecutive fixations made 
within each examination). 
Relationship interpretation task and coding measures. 
Following completion of the eye tracking task, participants were asked to provide 
additional subjective ratings and interpretations for a random subset of 3 of the 
previously-viewed stimulus sets.  While viewing each of the 3 stimulus sets, participants 
were asked the following questions: (1) On a scale of 1-10, please rate how much danger 
the woman in this relationship is in, where 1 indicates that she is completely safe and 10 
indicates immediate danger; (2) What signs tell you that the woman is in danger? (3) 
What signs tell you that the woman is safe? (4) On a scale of 1-10 please rate how much 
the man is responsible for anything dangerous, where 1 indicates ‘not at all responsible’ 
and 10 indicates ‘fully’ responsible, and explain why; (5) On a scale of 1-10 please rate 
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how much the woman is responsible for anything dangerous, where 1 indicates ‘not at all 
responsible’ and 10 indicates ‘fully’ responsible, and explain why; and (6) What do you 
think do you think will be going on between the man and the woman a few months from 
now? Will they be together, not together, or something else? Why?  
 Participants’ ratings in response to Question 1 provided a measure of the 
subjective level of danger in the relationship, while ratings in response to Question 4 and 
Question 5 provided subjective measures of perpetrator blame and victim blame, 
respectively.  Responses to Question 6 provided a measure of future predictions 
regarding the relationships in question.  In addition, a coding system was developed for 
capturing responses to open-ended questions.  For Question 2 and Question 3, the number 
of danger cues and number of safety cues were counted.  Danger and safety cues were 
broken down according to whether the cue was attributed to the perpetrator (the man), the 
victim (the woman), an interaction between the two, or a general or contextual cue.  
Responses to Question 6 indicating participants’ reasons for future predictions (i.e., 
together or not together) were coded on a scale ranging from 1-“they’ll stay together 
because they have a good relationship” to 5-“they’ll break up because the 
abuse/conflict/violence is severe”.  See Appendix 5 for the coding system. 
 Participants’ responses to open-ended questions of the relationship interpretation 
task (i.e., Questions 2, 3, and 6) were coded by a pair of undergraduate research 
assistants, who were trained on the coding system and who double-coded all participants’ 
responses.  Coding discrepancies were resolved by the primary investigator.  Across all 
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codes, the two trained coders achieved good reliability, as indicated by an intraclass 
correlation coefficient of .92. 
 For each participant, final measures of level of danger, perpetrator blame, and 
victim blame were computed by averaging ratings across the three stimulus sets seen by 
each participant (once again, the three stimulus sets viewed as part of the Relationship 
Interpretation Task were randomized, so all participants did not see the same stimulus 
sets as part of this task).  The total number of danger cues and total number of safety cues 
were calculated by summing the number of cues attributed to each sub-category (i.e., 
perpetrator, victim, interaction, general), and then summing the total number of danger 
cues and total number of safety cues across the three stimulus sets.  For future 
predictions, we counted the number of stimulus sets for which participants indicated that 
they expected the couple in question to stay together (thus, future prediction scores 
ranged from 0 to 3).  Finally, codes for the reasons for future predictions were averaged 
across the three stimulus sets viewed by each participant. 
 Questionnaires. 
 Beck Depression Inventory. 
 The 21-item Beck Depression Inventory-2 (BDI; Beck, Steer, & Carbin, 1988) 
was administered to assess current symptoms of depression.  Participants rated items 
regarding the presence and intensity of depressive symptoms and cognitions on a scale of 
0 to 3.  The BDI is widely used and has been shown to demonstrate excellent consistency, 
stability, and validity over years of psychometric research (Beck et al., 1988).  For the 
current sample, Cronbach’s alpha indicated high reliability (α=0.88). 
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 Posttraumatic Diagnostic Scale. 
 The 28-item Posttraumatic Diagnostic Scale (PDS; Foa, Cashman, Jaycox, & 
Perry, 1997) was administered in order to assess PTSD symptoms.  Items on the PDS 
directly correspond with DSM-IV criteria for PTSD, including symptoms of 
reexperiencing, avoidance, and hyperarousal.  Participants rated the frequency of PTSD 
symptoms over the previous 1 month on a 0 to 3 scale.  The PDS is widely used and has 
been shown to have high diagnostic agreement with structured clinical interviews 
assessing PTSD (Foa et al., 1997), including use with samples of female domestic 
violence survivors (Griffin, Uhlmansiek, Resick, & Mechanic, 2004).  In the current 
study, internal consistency for the PDS was good (Cronbach’s α = 0.89).   
 Beck Anxiety Inventory. 
 The Beck Anxiety Inventory (BAI; Beck, Epstein, Brown, & Steer, 1988) consists 
of a total of 21 items assessing symptoms of anxiety.  Participant’s responses indicated 
how much each symptom of anxiety has bothered them during the previous month on a 
scale of ‘0’ (not at all) to ‘3’ (severely).  The BAI is a widely-used measure of anxiety 
and has been shown to be both reliable and valid.  For the current study, Cronbach’s 
alpha for the BAI was α = 0.91, indicating excellent reliability. 
 Dissociative Experiences Scale. 
 The Dissociative Experiences Scale (DES; Bernstein & Putnam, 1986) is a 28-
item self-report measure that assesses experiences of dissociation in daily functioning.  
The DES is a widely used measure of dissociation which has been shown to have good 
validity and reliability.  Participants indicated what percentage of time in their daily lives 
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they experience each of the 28 dissociative experiences, and scores are averaged across 
the 28 items.  In the current study, the DES demonstrated excellent reliability according 
to Cronbach’s alpha (α = 0.94). 
 Conflict Tactics Scales-2. 
The Revised Conflict Tactics Scales (CTS-2; Straus, Hamby, Boney-McCoy, & 
Sugarman, 1996) is a self-report measure which assesses the frequency and severity of 
various conflict resolution behaviors used in relationships, including psychological 
aggression, physical aggression, sexual aggression, and injuries.  A modified version of 
the CTS-2 was administered at all time points of the Denver Triage Project; the current 
study used the CTS-2 to capture the presence and frequency of victimization experiences 
since initial referral to the study (i.e., over the previous four years, approximately).   
The current study used the modified CTS-2 to differentiate between additional 
victimization at the hands of the perpetrator involved in the initial referral incident versus 
victimization by new partners since the initial study assessment, thus permitting 
differentiation between exposure to CV and RV.  Given the current focus on responses to 
chronic versus new instances of IPV, analyses were restricted to the occurrence of 
physical assault, sexual assault, and injuries.  Reports on the CTS-2 were used to 
calculate separate CV and RV scores of -1, 0, or 1, such that ‘-1’ indicated no additional 
victimization (i.e., no instances of victimization by the original perpetrator or by any new 
perpetrators, respectively, since the initial referral incident), ‘0’ indicated one instance of 
additional victimization since the referral incident (i.e., for CV, one instance of 
victimization by the original perpetrator; for RV, one instance of victimization by a new 
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perpetrator), and ‘1’ indicated multiple additional victimization incidents since the 
referral incident (i.e., for CV, multiple instances of victimization by the original 
perpetrator; for RV, instances of victimization by multiple perpetrators other than the 
original perpetrator).  CV and RV were coded in this way in order to account for the 
potential impact of having been revictimized multiple times, in addition to the presence 
or absence of additional IPV exposure since initial referral to the Denver Triage Project.  
Reliabilities for the CTS-2 items indicating the presence or absence of physical 
aggression, sexual aggression, and injury at each of the three follow-up assessments were 
excellent, with Cronbach’s alpha at each assessment ranging from .92 to .95 for CV 
items, and .87 to .93 for RV items. 
Procedure. 
 All study procedures were approved by the university’s institutional review board.  
Upon arrival to the study site, participants were greeted by the primary investigator or a 
graduate research assistant and were provided a review of consent materials, which 
included a consent quiz to ensure understanding of consent materials.  Following consent, 
participants completed the eye tracking and relationship interpretation tasks described 
above.  This was followed by completion of an additional memory task (not related to the 
current study) and completion of study questionnaires, which were administered in an 
interview format (participants completed additional questionnaires beyond those listed 
above, which were not related to the current study).  Finally, participants were debriefed 
on the purposes of the study, were provided with resources for additional support and 
counseling, and completed the Response to Research Participation Questionnaire (RRPQ; 
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Newman & Kaloupek, 2004) in order to monitor any negative or adverse reactions to the 
research protocol.  Total study time was approximately 2 hours.  Participants received 
$25 for their time and were provided with bus fare and childcare as needed.  
Analysis plan. 
 In order to detect differences in patterns of attention based on image type 
(negative, positive, and neutral), each eye movement measure was subjected to a series of 
three planned paired-samples t-tests to compare outcomes for negative versus positive 
images, negative versus neutral images, and positive versus neutral images.  Specifically, 
comparisons of measures of proportion of fixation time (globally and during early, 
middle, and late viewing intervals) between image types indicated attentional biases and 
preferential attention for negative, positive, or neutral information.  Comparisons for 
measures of orienting (i.e., probability of first fixation, time to first fixation, relative 
examination frequency) and engagement/disengagement (i.e., average examination 
duration, average fixation duration, number of fixations per examination) indicated 
relative differences based on image type for each of these processes.  In addition, 
proportion of fixation time was broken down by time course (across 1 s viewing 
intervals) in order to examine patterns of fixation over time.  For this measure, planned 
orthogonal polynomial contrast terms were calculated to indicate the size of the linear, 
quadratic, and cubic effects of time interval on the proportion of fixation time for each of 
the three stimulus types.  Linear effects indicated sustained, increasing, or decreasing 
attention on a particular image type over time; quadratic effects indicated orienting 
following by avoidance of a particular image type; and cubic effects indicated a pattern 
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fluctuating attention including orienting, avoidance, and re-orienting for the given image 
type.  Each of the polynomial contrast terms was subjected to a one-sample t-test to 
determine if the given effects were significant (i.e., different from zero). 
 Next, we examined relationships between attention measures and measures of 
IPV exposure and symptomatology.  First, bivariate correlational analyses were 
conducted to examine relationships between outcome measures (i.e., eye movement and 
relationship interpretation measures) and victimization history and symptom measures 
(i.e., RV, CV, depression, PTSD, anxiety, and dissociation).  Then, for each outcome 
measure, linear regression analyses were conducted to examine the relative impact of 
victimization history and symptom measures.  Regression analyses consisted of 
hierarchical regression models in which victimization history measures were entered in 
Step 1, and symptom measures were entered along with victimization history in Step 2. 
 Finally, we conducted exploratory correlational analyses to examine potential 
relationships between relationship interpretation measures and select eye movement 
measures, namely total proportion of fixation duration, average examination duration, 
and relative examination frequency. 
Results 
Data preparation. 
Individual trials were excluded for cases in which total fixation time was more 
than 2 SDs below the mean total fixation time for all trials across participants (M = 
13,608 ms, SD = 2,139; thus trials with < 9330 ms of total fixation time were excluded).  
Participants who had over half their trials removed based on these criteria were excluded 
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completely from eye movement analyses.  One participant’s eye movement data was 
excluded completely from further analyses based on these criteria, and 8 additional 
participants had individual trials removed (the number of excluded trials ranged from 1 to 
5).  In addition, 4 participants did not complete the eye tracking task due to equipment 
malfunction.  Thus, eye movement analyses were conducted with n = 52 participants who 
had acceptable eye movement data. 
Questionnaires. 
 Symptom measures. 
 For the current sample, mean symptom scores were as follows: depression M = 
11.91 (SD = 8.38), PTSD M = 13.46 (SD = 9.98), anxiety M = 14.06 (SD = 11.06), and 
dissociation M = 13.66 (SD = 14.27).  However, some symptom measures were missing 
for some participants (BDI n = 56, PDS n = 56, BAI n = 54, DES n = 48).  Little’s 
Missing Completely at Random test was non-significant, χ2(9) = 6.06, p = .73, indicating 
that the missing data were missing at random.  Therefore, multiple imputation procedures 
were performed to maximize the data set.  Five imputed data sets were generated and all 
subsequent analyses were conducted using pooled estimates or averages of outcomes 
across the five imputed data sets.  Bivariate correlations between symptom measures (and 
victimization history measures) are presented in Table 1. 
 Prevalence of chronic victimization (CV) and revictimization (RV). 
Participants’ responses on the CTS-2 administered at the current assessment and 
at previous assessment points were used to determine rates of victimization exposure 
since the original referral incident (approximately 3 years prior to the current 
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assessment).  For CV, 27 women (47%) reported no additional incidents of victimization 
by the original perpetrator at assessments 2-4; 14 (25%) reported one additional incident 
of victimization by the original perpetrator; and 16 (28%) reported at least two additional 
incidents of victimization by the original perpetrator.  For RV, 41 women (72%) reported 
no new incidents of victimization by a new perpetrator, 14 (25%) reported one incident of 
victimization by a new perpetrator, and 2 (4%) reported at least two incidents of 
victimization by different perpetrators.  Given the low frequency of multiple RV (i.e., n = 
2), this category was collapsed with the group of women who reported one incident of 
RV for all subsequent analyses.  RV and CV were not significantly correlated (point-
biserial correlation coefficient (rpb) = .19, p = .16; see Table 1 for bivariate correlations 
between victimization history and symptom measures).  
Eye movement analyses. 
 See Table 2 for means of all eye movement measures according to image type. 
 Preferential attention and time-course of attentional processing. 
Paired samples t-tests to detect differences in attention to negative, positive, and 
neutral information revealed that the total proportion of fixation time across all 15 
seconds of image viewing was significantly greater for negative images (M = 0.27) versus 
both positive images (M = 0.21), t(51) = 6.03, p < .001, and neutral images (M = 0.24), 
t(51) = 3.18, p < .01, and that the total proportion of fixation time was also significantly 
greater for neutral relative to positive images, t(51) = 6.25, p < .001.  Therefore, the 
global measure of attention indicated that the current sample of women exposed to IPV 
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spent more time overall attending to negative images versus positive and neutral images, 
and also spent more time attending to neutral versus positive images. 
Fixation time measures were subjected to correlation and regression analyses with 
victimization history and symptom measures to determine if these predictors accounted 
for variation in attention to different image types in the current sample (see Table 3 and 
Table 4).  While depression was significantly correlated with total proportion of fixation 
duration on negative images (r = .39, p < .01), the hierarchical regression model for 
negative images was non-significant (see Table 4) at both Step 1 and Step 2 (though the 
individual beta for depression remained significant at Step 2, β = 0.42, p < .05).  For 
positive images, the regression model was also non-significant at both Step 1 and Step 2.  
For neutral images, the regression model was non-significant at Step 1 and marginally 
significant at Step 2 (the individual beta for depression was significant at Step 2, β = -
0.60, p < .01).  Though regression models did not reach significance (potentially due to 
lack of power), these results provide preliminary evidence that depression levels were 
associated with attention to negative information at the expense of attention to neutral 
information across the 15 s of image viewing. 
Additional analyses were undertaken to detect differences in attention to negative, 
positive, and neutral images during early (0-5 s), middle (5-10 s), and late (10-15 s) 
viewing intervals in order to determine if patterns of attention during these intervals 
differed from those detected in the global analysis (above).  Consistent with analyses for 
the global measure of fixation duration, paired samples t-tests to detect differences in 
attention based on image type specifically for the early viewing interval (i.e., 0-5 s) 
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indicated that the proportion of fixation time was significantly greater for negative 
images versus both positive images, t(51) = 8.71, p < .001, and neutral images, t(51) = 
4.62, p < .001, and that the total proportion of fixation time was also significantly greater 
for neutral relative to positive images, t(51) = 5.85, p < .001.  For the middle (5-10 s) 
interval, proportion of fixation time was significantly less for positive images versus both 
negative images, t(51) = -4.97, p < .001, and neutral images, t(51) = -5.17, p < .001, but 
the difference between negative and neutral images was non-significant, t(51) = 1.11, p = 
.27.  For the late (10-15 s) interval, the difference between negative and positive images 
was marginally significant, t(51) = 1.87, p = .07, but the differences were non-significant 
for negative versus neutral images, t(51) = 1.59, p = .12, and positive versus neutral 
images, t(51) = -0.58, p = .57.  Taken together, these results indicate that the current 
sample of women exposed to IPV spent more time attending to negative versus positive 
and neutral information during early image viewing, and also spent more time attending 
to neutral versus positive relationship information, but that these differences in attention 
based on image type dissipated over time. 
However, correlation and regression analyses examining associations between 
attention to negative, positive, and neutral images during early, middle, and late viewing 
stages and victimization history and symptom measures indicated that patterns of 
attention may vary depending on symptomatology and victimization history.  See Table 5 
for bivariate correlations between symptom and victimization history measures and 
proportion of fixation time for negative, positive, and neutral images across the three 5 s 
viewing intervals.  Regression models revealed that attention to positive images during 
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early viewing was marginally significantly associated with symptom levels (see Table 6), 
an effect which appeared to be driven by a unique negative association between 
depression and attention to positive images (β = -0.52, p < .05).  During the middle 
viewing stage, symptom levels were marginally significantly associated with attention to 
negative images and significantly associated with attention to neutral images (see Table 
7), though in these cases there did not appear to be any significant unique predictors.  
However, the pattern of results (e.g., bivariate correlations and individual betas) indicated 
that attention to negative images was positively associated with symptom levels, while 
attention to neutral images was negatively associated with symptom levels.  Finally, 
during the late viewing interval, regression analyses revealed that attention to neutral 
images was also significantly associated with symptom levels (see Table 8), an effect that 
appeared to be driven by a significant negative association with depression (β = -0.56, p < 
.05). 
See Figure 1 for a second-by-second display indicating time-course of attention to 
negative, positive, and neutral images.  Orthogonal polynomial contrast terms capturing 
patterns of attention for each image type over time (using proportion of fixation duration 
across fifteen 1 s intervals) were subjected to one-sample t-tests to determine if attention 
followed linear, quadratic, and/or cubic patterns.  For negative images, the one-sample t-
test analysis of orthogonal polynomial contrast terms indicated a significant cubic effect 
for proportion of fixation time across the 15 s of image viewing, t(51) = 4.06, p < .001, 
indicating fluctuating attention toward and away from negative relationship information 
(analyses were non-significant for both the linear effect, t(51) = -1.61, p = .11, and the 
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quadratic effect, t(51) = -0.97, p = .34).  For positive images, analyses revealed a 
significant quadratic effect, t(51) = 2.99, p < .01, as well as a significant negative cubic 
effect, t(51) = -4.39, p < .001, indicating a general initial tendency to shift attention away 
from positive relationship information that was followed by a return to positive 
information (the linear effect was non-significant, t(51) = 1.19, p = .24).  For neutral 
images, analyses revealed a significant negative quadratic effect, t(51) = -4.24, p < .001, 
indicating that attention to neutral images initially increased but subsequently subsided 
over image viewing (analyses were non-significant for both the linear effect, t(51) = -
0.96, p = .34, and the cubic effect, t(51) = 0.55, p = .58). 
In some cases, polynomial patterns of attentional processing appeared to vary 
depending on symptomatology and victimization history.  See Table 9 for bivariate 
correlations between polynomial effects and victimization history and symptom 
measures; results from regression analyses are shown in Tables 10-12.  A quadratic 
pattern of viewing negative images was marginally significantly associated with 
symptom levels (see Table 10), and, more specifically, was uniquely positively associated 
with depression (β = 0.42, p < .05) and uniquely negatively associated with PTSD (β = -
0.52, p < .05).  The regression model predicting the cubic effect for positive images was 
significant after Step 1 (see Table 11) and remained marginally significant after 
controlling for symptoms in Step 2, indicating that victimization history also accounts for 
variance in attentional processing, albeit in different directions (RV β = 0.24, p < .10; CV 
β = -0.31, p < .05).  For neutral images, the linear effect was significantly accounted for 
by symptoms of depression and PTSD (see Table 12), though these unique effects were 
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also in opposite directions (depression β = -0.64, p < .01; PTSD β = 0.52, p < .05).  In 
summary, depression levels were related to a tendency to initially attend to and later 
return to negative images, which corresponded with a decreasing tendency to view 
neutral images over time; PTSD levels corresponded with an opposite pattern consisting 
of reduced attention to negative images and increased attention to neutral images over 
time; and RV and CV were related to inverse patterns of fluctuating attention to positive 
images, where RV corresponded with initial increases in attention to positive images and 
CV corresponded with initial decreases in attention to positive images.  
 Attentional orienting. 
Analyses with the current population of women exposed to IPV indicated 
differences in initial orienting of attention to negative, positive, and neutral images, as 
paired samples t-tests revealed that the probability of first fixation was significantly 
greater for positive images versus both negative images, t(51) = 3.67, p < .01, and neutral 
images, t(51) = 3.47, p < .01 (the difference between negative and neutral images was 
non-significant, t(51) = -1.26, p = .22).  However, these differences initial orienting of 
attention did not appear to be related to symptomatology or victimization history, as 
bivariate correlations between probability of first fixation and measures of symptoms and 
victimization history did not reach marginal significance (see Table 13).  In addition, 
despite the increased likelihood of initially orienting to positive versus negative and 
neutral images, the current sample of women exposed to IPV were not any quicker to 
initially orient attention to any particular image type, as paired samples t-tests did not 
indicate any significant differences in average time to first fixation between negative, 
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positive, and neutral images (negative-positive: t(51) = .81, p = .42; negative-neutral: 
t(51) = -.45, p = .66; positive-neutral: t(51) = -1.61, p = .11).  Average time to first 
fixation was also not related to symptom or victimization history measures, as bivariate 
correlations did not reach marginal significance in any case (see Table 14). 
In terms of repeated orienting of attention over the course of image viewing, no 
differences based on image type were revealed for the overall sample, as paired samples 
t-tests did not indicate any significant differences in relative examination frequency 
between negative, positive, and neutral images (negative-positive: t(51) = 1.25, p = .22; 
negative-neutral: t(51) = 0.06, p = .95; positive-neutral: t(51) = -1.73, p = .09).  However, 
bivariate correlations indicated that relative examination frequency was potentially 
associated with symptomatology and victimization history (see Table 15).  Hierarchical 
regression analyses revealed that associations between victimization history and relative 
examination frequency on negative and positive images were rendered non-significant 
when accounting for symptoms (see Table 16).  However, relative examination frequency 
on neutral images was marginally significantly associated with victimization history and 
symptoms.  Specifically, individual betas revealed a significant unique negative 
relationship with depression levels (β = -0.43, p < .05), indicating that women with 
elevated depression looked less frequently to neutral images.  
Attentional engagement and disengagement. 
Analyses indicated that the sample of women exposed to IPV maintained 
attentional engagement longer on negative images versus other image types, as paired 
samples t-tests revealed that average examination duration over the 15 seconds of image 
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viewing was significantly greater for negative images versus both positive images, t(51) 
= 6.36, p < .001, and neutral images, t(51) = 3.70, p < .01.  Average examination duration 
was also significantly greater for neutral versus positive images, t(51) = 6.28, p < .001.  
Bivariate correlations indicated relationships between average examination duration and 
victimization history and symptom measures (see Table 17).  However, hierarchical 
regression analyses revealed that these measures accounted for significant portions of 
variance in average examination duration for negative images only (see Table 18).  This 
relationship did not appear to be driven by any individual predictor as no individual betas 
reached significance. 
 Additional analyses were undertaken to determine if relatively longer examination 
duration on negative images was related to longer individual fixations within each 
examination or increased number of fixations within each examination.  Differences in 
average length of fixation across image types only partially explained the differences in 
average examination duration, as paired samples t-tests revealed that the average fixation 
duration over the 15 seconds of image viewing was significantly less for neutral images 
versus both negative images, t(51) = -5.23, p < .001, and positive images, t(51) = -7.89, p 
< .001, but that the difference between negative and positive images was non-significant, 
t(51) = -.33, p = .75.  While bivariate correlations indicated potential associations 
between average fixation duration and victimization history and symptom measures (see 
Table 19), hierarchical regression analyses revealed that these measures did not account 
for significant variance in average fixation duration for any of the image types (see Table 
20).  Differences in average examination duration across image types were also partially 
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explained by differences in the number of fixations made per examination, as paired 
samples t-tests revealed that the average number of fixations per examination was 
significantly less for positive images versus both negative images, t(51) = -9.70, p < .001, 
and neutral images, t(51) = -15.06, p < .001, but that the difference between negative and 
neutral images was non-significant, t(51) = .75, p = .46.  Bivariate correlations indicated 
potential associations between average number of fixations per examination and 
symptom and victimization history measures (see Table 21).  Hierarchical regression 
analyses confirmed that victimization history and symptom measures accounted for 
significant variance in the average number of fixations per examination for negative 
images, though no single predictor uniquely accounted for this variance (see Table 22).  
In addition, regression models were not significant for positive or neutral images (also 
see Table 22). 
 Together, these results indicate that the current sample of women exposed to IPV 
demonstrated longer average examination of negative relative to positive and neutral 
images, and that variation in examination duration on negative images within the overall 
sample was related to general symptom severity as well as victimization history.  In turn, 
relatively longer average examination duration on negative images resulted from a 
combination of reduced average length of individual fixations on neutral images (which 
was not related to symptom levels or victimization history) and reduced number of 
fixations per examination on positive images (which was non-specifically related to 
symptom levels and victimization history). 
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Relationship interpretation task. 
 See Table 23 for bivariate correlations between measures from the relationship 
interpretation task and symptom and victimization history measures, and Table 24 for 
additional results from regression analyses.  Only for women’s ratings of the number of 
danger cues did there appear to be associations (as indicated by correlation analyses) 
between relationship interpretation task measures and victimization history and symptom 
measures.  The hierarchical regression model predicting the number of danger cues 
endorsed was marginally significant at Step 1 and significant after Step 2.  Examination 
of individual betas revealed that the number of danger cues endorsed was uniquely 
positively associated with PTSD symptoms (β = 0.47, p < .05) and uniquely negative 
associated with depression symptoms (β = -0.68, p < .001).  Finally, see Table 25 for 
results from exploratory correlational analyses between relationship interpretation task 
measures and eye movement measures of total fixation time, average examination 
duration, and relative examination frequency. 
Study 1 Discussion 
 Women exposed to IPV spent more time overall attending to negative images 
versus positive and neutral images.  Given competition for attention between images in 
the current task, these results provide evidence for the presence of an attentional bias for 
negative relationship information.  In addition, women in the current sample exhibited 
preferential attention for neutral versus positive images.  Though regression models did 
not reach significance, depression levels appeared to be associated with increased 
attention to negative images and reduced attention to neutral images.  Thus, while women 
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exposed to IPV generally attend to negative relationship information at the expense of 
attending to other types of information (i.e., positive or neutral), higher depression levels 
were associated with additional increases in attention to negative information and 
reductions in attention to neutral information. 
However, analyses within early, middle, and late viewing intervals provided 
further information regarding patterns of attention to negative, positive, and neutral 
images.  Consistent with global analyses, analysis during the early viewing interval (i.e., 
0-5 s) indicated preferential attention for negative images versus positive and neutral 
images.  However, attention to negative images during 0-5 s of viewing appeared to come 
at the expense of positive rather than neutral images, as the proportion of fixation time on 
neutral images was consistent with what would be expected by chance (M = .24), while 
the proportion of fixation time on positive images was below chance expectations (M = 
.20).  Additionally, reductions in attention to positive images during this early interval 
were specifically related to depression severity.  During the middle stage (i.e., 5-10 s) of 
image viewing, women on average examined negative and neutral images to a 
comparable extent and continued to demonstrate a reduced likelihood of attending to 
positive images.  However, attention to negative and neutral images appeared to be a 
function of symptom levels, as there was a marginally significant positive relationship 
between symptoms and attention to negative images and a significant negative 
relationship between symptoms and attention to neutral images.  Notably, no particular 
symptom type was specifically linked to this effect; rather, variation in attention to 
negative and neutral images was related to general symptom severity.  For the late 
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viewing interval (i.e., 10-15 s), differences in attention based on image type appeared to 
attenuate on average, as no significant differences were detected between negative, 
positive, and neutral images.  However, this was not the case for all participants, as 
depression levels were positively related to examination of negative images and 
negatively related to examination of neutral images (though these results should be 
considered preliminary given that regression models did not reach significance).  Taking 
this all together, women exposed to IPV demonstrated an early bias for negative images, 
regardless of victimization history or symptomatology; an ongoing attention bias for 
negative images during middle viewing stages appeared to be related to symptom severity 
in general; while a lasting negative bias during the late viewing interval appeared to be 
specifically related to depression.   
Time course analyses provided further information regarding patterns of attention 
over the 15 s of image viewing.  The pattern of attention to negative images over the 15 s 
of image viewing appeared to follow a cubic function, indicating fluctuating attention 
towards, away from, and then back towards negative images.  This pattern was 
complimented by an inverse cubic pattern of attention for positive images.  In addition, a 
quadratic pattern of attention for positive images, indicating a tendency to move attention 
away from but then return to positive images, was complemented by an opposite pattern 
of attention (i.e., inverse quadratic trend) for neutral images.  While the size of the cubic 
effect for negative images initially appeared to be related to symptom levels (namely, 
depression, dissociation, and PTSD), these relationships were absent when controlling for 
victimization history.  Though regression models did not reach significance, the 
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relationship between symptoms and attention to negative images was potentially further 
explained by positive unique associations between depression and both linear and 
quadratic patterns of attention to negative images.  These associations indicate that 
elevated depression levels corresponded to (1) sustained (and potentially increasing) 
attention to negative images throughout image viewing, and (2) an increased tendency to 
return to negative images following examination of all images.  Interestingly, PTSD 
appeared to function in a contradictory fashion, as PTSD symptom severity was 
negatively related to linear (albeit marginally) and quadratic patterns of attention to 
negative images.  That is, elevated PTSD symptoms corresponded with a reduced 
tendency to attend to negative images over the course of image viewing.   
 For the current sample, differences in attention to negative, positive, and neutral 
images did not appear to be related to initial vigilance or early risk detection.  On the 
contrary, participants were significantly more likely to first look to positive images, 
relative to both negative and neutral images (this effect did not appear to be related to 
symptomatology or victimization history).  While the overall sample did not exhibit 
differences between images types in examination frequency across image viewing, 
regression analyses indicated that examination frequency may be a function of 
symptomatology and/or victimization history.  Specifically, depression appeared to be 
associated with a reduced frequency of orienting to neutral images. 
 Analyses of measures of examination duration indicated that prolonged 
examination of particular images may potentially explain differences in proportion of 
fixation time based on image type.  Consistent with analyses of the overall proportion of 
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fixation time, examination duration was significantly greater for negative versus positive 
and neutral images, as well as for neutral versus positive images.  In addition, symptom 
and victimization history (namely, RV) measures together explained significant variance 
in average examination duration specifically for negative images.  Further analyses 
revealed that (1) the average number of fixations within each examination was greater for 
negative (and neutral) versus positive images, and (2) the average length of each specific 
fixation was greater for negative (and positive) versus neutral images.  Thus, the 
explanation for the relatively prolonged examination on negative images is twofold.  
First, women exposed to IPV appear to search and examine different aspects of negative 
or neutral images more than positive images.  Second, women appear to maintain longer 
fixations on negative and positive information than neutral information.  In combination, 
these patterns appeared to explain the presence of relatively prolonged examination 
specifically for negative images.  In addition to the unique influence on examination 
length, RV exposure also explained unique variance in the average number of fixations 
per examination, and was marginally significant even when controlling for symptoms.  
On the other hand, average fixation duration did not appear to be uniquely related to any 
victimization history or symptom measures.  Therefore, RV exposure was associated with 
an increased tendency to scan different aspects of negative images, leading to prolonged 
examination of such images, which may have been a form of danger cue search that was 
specifically related to the experience of victimization by new perpetrators in new contexts 
(as opposed to victimization within the context of an ongoing relationship). 
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 In terms of subjective interpretations of relationship images for the current sample 
of women exposed to IPV, the number of danger cues that women perceived appeared to 
be related to victimization history and symptom measures.  Specifically, RV and CV both 
exerted a marginally significant unique influence on women’s endorsement of danger 
cues.  In addition, PTSD was positively associated with the number of danger cues 
endorsed, while depression was negatively associated with endorsement of danger cues.  
Therefore, RV, CV, and PTSD were associated with an increased likelihood of 
perceiving danger cues in relationship scenes, while depression was associated with a 
decreased likelihood of noticing and/or perceiving danger cues.  In addition, correlations 
with eye movement measures indicated that endorsement of danger cues was also 
associated with increased fixation time and fixation frequency on neutral images.  
Therefore, as women spent more time and oriented more often to neutral images, they 
were more likely to notice and/or perceive danger cues. 
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Study 2:  Replication in an Undergraduate Student Sample 
 Following Study 1, we are left to wonder whether the patterns of attention 
observed are unique to a heterogeneous community sample of women exposed to IPV or 
if the observed patterns of attention merely reflect typical responses to the current study 
task and stimuli.  Thus, Study 2 provides an initial exploration of attentional processing 
in the population of individuals without IPV exposure or related symptomatology via 
administration of the current eye movement monitoring and relationship interpretation 
tasks to an undergraduate student sample.  The goal of this study was to conduct an initial 
evaluation of patterns of attention and subjective interpretations in undergraduate 
students in order to inform the interpretation of findings from the sample of women 
exposed to IPV.  Therefore, we examined patterns of attention, including orienting, time-
course, and disengagement, for positive, negative, and neutral relationship information, 
as well as subjective interpretations of relationship information in undergraduate 
students.  The results from Study 2 helped us to determine if the patterns of attention and 
subjective interpretations observed in Study 1 replicated in a broader sample of 
individuals without IPV exposure.  Because this was an initial examination of patterns of 
attention in an undergraduate student sample, Study 2 included men and women without 
a history of IPV exposure and without elevations in IPV-related symptoms.  
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Method 
 Participants. 
 A total of 59 undergraduate university students (43 females, 16 males) were 
recruited from psychology courses and completed this study.  Participants ranged in age 
from 18 to 22 years old (M = 19.14; SD = 1.12) and identified with the following 
racial/ethnic groups: 90% Caucasian, 14% Hispanic, 7% Asian, 5% Native-
American/Alaska Native, 3% African-American, and 3% other (note that participants 
could indicate multiple ethnic/racial categories). 
 Eye tracking and relationship interpretation task. 
 Task stimuli, administration, and prompts were identical to those described for 
Study 1.  Participants’ responses to open-ended questions of the relationship 
interpretation task (i.e., Questions 2, 3, and 6) were coded by an undergraduate research 
assistant who was trained on the coding system.  In addition, 33% of responses were 
double-coded by the primary investigator.  Across the double-coded responses, the two 
coders achieved good reliability, as indicated by an intraclass correlation coefficient of 
.94. 
 Questionnaires. 
 Symptom measures. 
  Consistent with Study 1, participants in Study 2 completed the BDI, PDS, BAI, 
and DES to measure current symptoms of depression, PTSD, anxiety, and dissociation, 
respectively.  Participants who reported moderate to severe levels of current depression, 
PTSD, anxiety, or dissociation were excluded from the current analyses (exclusion 
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cutoffs were as follows: BDI total > 19, PDS total > 11, BAI total > 15, DES average > 
30). 
 Trauma History Questionnaire. 
 In order to assess victimization history, participants completed the Trauma 
History Questionnaire (THQ; Green, 1996).  The THQ includes 24 items addressing a 
range of trauma events in three areas: crime-related events, general disaster, general and 
interpersonal trauma and unwanted physical and sexual experiences.  Participants 
indicated whether each item happened to them, and if so, the number of times and 
approximate age(s) of occurrence.  Participants who endorsed a history of IPV (including 
unwanted sexual experiences) were excluded from the current analyses.   
 Procedure. 
 All study procedures were approved by the university’s institutional review board.  
Upon arrival to the study site, participants were greeted by the primary investigator or an 
undergraduate research assistant and were provided a review of consent materials, which 
included a consent quiz to ensure understanding of consent materials.  Following consent, 
participants completed the eye tracking and relationship interpretation tasks described 
above.  This was followed by completion of study questionnaires, which were 
administered privately via computer (the study administrator was present to answer any 
questions).  Finally, participants were debriefed on the purposes of the study, were 
provided with resources for additional support and counseling, and completed the RRPQ 
in order to monitor any negative or adverse reactions to the research protocol.  Total 
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study time was approximately 1 hour.  Participants received course credit for their 
participation. 
Analysis plan. 
 Analyses for Study 2 consisted of t-test comparisons of eye movement measures 
in order to detect differences in patterns of attention based on image type, as well as 
exploratory correlational analyses to examine potential relationships between relationship 
interpretation measures and select eye movement measures (i.e., total proportion of 
fixation duration, average examination duration, and relative examination frequency); 
these analyses were consistent with those from Study 1.  However, unlike Study 1, 
associations with victimization history and related symptomatology were not examined, 
given that participants endorsing victimization history and/or moderate to severe 
symptomatology were excluded from the current study. 
Results 
 Data preparation. 
 Of the 59 undergraduate students who completed the current study, 26 met the 
exclusion criteria discussed above (13 participants reported IPV exposure and 19 reported 
moderate to severe symptoms levels); thus, current analyses were conducted with the 
remaining sample of 33 participants (24 females, 9 males).  For eye movement data, 
individual trials were excluded for cases in which total fixation time was more than 2 
SDs below the mean total fixation time for all trials across participants (M = 13,741 ms, 
SD = 1,623 ms; thus trials with < 10,495 ms of total fixation time were excluded).  
Participants who had over half their trials removed based on these criteria were excluded 
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completely from eye movement analyses.  One participant met this exclusion criterion, 
but she had been previously excluded from current analyses based on her symptom 
scores. An additional 12 participants had individual trials removed (9 participants had 
one trial removed, 2 participants had two trials removed, and 1 participant had four trials 
removed), though 6 of these 12 participants had already been excluded based on prior 
criteria. 
 Eye movement analyses. 
 See Table 26 for means of all eye movement measures according to image type 
for the undergraduate student sample. 
 Preferential attention and time-course of attentional processing. 
Analyses to detect differences in attention to negative, positive, and/or neutral 
relationship information (consisting of paired samples t-tests of proportion of fixation 
time between image types) revealed that the total proportion of fixation time across all 15 
seconds of image viewing was significantly less for positive images (M = 0.22) versus 
both negative images (M = 0.25), t(32) = 3.27, p < .01, and neutral images (M = 0.25), 
t(32) = 6.71, p < .001, but that the difference between negative and neutral images was 
non-significant, t(32) = 0.28, p = .78.  Therefore, the global measure of attention 
indicated that the current sample of undergraduate students spent more time overall 
attending to negative and neutral images, relative to positive images.  However, paired 
samples t-tests on the proportion of fixation time during the early (i.e., 0-5 s) interval 
indicated differences in attention to negative images versus both positive images, t(32) = 
5.10, p < .001, and neutral images, t(32) = 3.18, p < .01.  A significant difference in 
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attention to neutral versus positive images was also present during this early viewing 
interval, t(32) = 3.87, p < .01.  Consistent with global analyses, paired samples t-tests to 
detect differences in attention during the middle (i.e., 5-10 s) interval revealed that the 
proportion of fixation time was significantly less for positive images versus both negative 
images, t(32) = -2.17, p < .05, and neutral images, t(32) = -2.95, p < .01, but the 
difference between negative and neutral images was non-significant, t(32) = 0.27, p = 
.79.  During the late (i.e., 10-15 s) interval, there was a significant difference in 
proportion of fixation time on neutral versus positive images, t(32) = 3.94, p < .001, and a 
marginally significant difference in proportion of fixation time on neutral versus negative 
images, t(32) = 1.92, p = .06; the difference between negative and positive images was 
non-significant, t(32) = 0.16, p = .88. 
 See Figure 2 for a second-by-second display indicating the time course of 
attention to negative, positive, and neutral relationship scenes.  In order to capture 
patterns of attention for each image type over time, orthogonal polynomial contrast terms 
were calculated based on the proportion of fixation time over fifteen 1 s intervals; these 
orthogonal polynomial contrast terms were then subjected to one-sample t-tests.  For the 
negative images, the one-sample t-test analysis of orthogonal polynomial contrast terms 
indicated that the proportion of fixation duration followed a negative linear effect, t(32) = 
-3.40, p < .01, as well as a cubic effect, t(32) = 3.53, p < .01 (the quadratic effect was 
non-significant, t(32) = -0.54, p = .59).  These results indicated that while attention to 
negative images generally subsided over time, this reduction was characterized by 
fluctuations towards and away from negative images during stimulus viewing.  For 
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positive images, analyses revealed a significant negative cubic effect, t(32) = -2.35, p < 
.05, indicating a similar pattern of fluctuating attention which in this case was 
characterized by an early decrease in attention to positive images following initial 
orienting (analyses were non-significant for both the linear effect, t(32) = 0.26, p = .80, 
and the quadratic effect, t(32) = 1.09, p = .28).  For neutral images, analyses revealed a 
significant negative quadratic effect, t(32) = -2.22, p < .05, indicating a pattern in which 
attention to neutral images increased and then decreased over time (analyses were non-
significant for both the linear effect, t(32) = 1.60, p = .12, and the cubic effect, t(32) = 
0.67, p = .51). 
 Attentional orienting. 
Analyses did not indicate differences in initial orienting of attention between 
negative, positive, and neutral images, as paired samples t-tests revealed non-significant 
differences between image types for probability of first fixation (negative-positive: t(32) 
= -1.41, p = .17; negative-neutral: t(32) = -0.88, p = .39; positive-neutral: t(32) = 0.95, p 
= .35) and average time to first fixation (negative-positive: t(32) = 1.05, p = .30; 
negative-neutral: t(32) = -0.27, p = .79; positive-neutral: t(51) = -1.20, p = .24). 
 In terms of repeated attention orienting over the course of image viewing, 
analyses indicated that participants shifted attention to neutral images more frequently 
than to other image types, as paired samples t-tests for relative examination frequency 
were significantly greater for neutral images relative to both negative images, t(32) = 
4.67, p < .001, and positive images, t(32) = 2.05, p < .05).  In addition, relative 
examination frequency was significantly less for negative images versus positive images, 
  55 
t(32) = -3.27, p < .01, indicating that, of all image types, participants oriented least 
frequently to negative images. 
Attentional engagement and disengagement. 
Analyses indicated that participants maintained attentional engagement longer on 
negative images versus other image types, as paired samples t-tests revealed that average 
examination duration over the 15 seconds of image viewing was significantly greater for 
negative images versus both positive images, t(32) = 5.54, p < .001, and neutral images, 
t(32) = 3.31, p < .01.  In addition, participants demonstrated longer average examinations 
on neutral images relative to positive images, t(32) = 5.28, p < .001.  However, average 
examination duration on negative images was not fully explained by longer duration of 
individual fixations on specific aspects of the images, as the average fixation duration for 
negative images was significantly less than that for positive images, t(32) = -2.15, p < .05 
(in addition, average fixation duration was significantly less for neutral images versus 
both negative images, t(32) = -5.76, p < .001, and positive images, t(32) = -8.60, p < 
.001).  Further analyses indicated that longer average examination duration on negative 
images was partially due to a relative increase in the number of fixations made within 
each examination, as the average number of fixations per examination was significantly 
greater for negative versus positive images, t(32) = 8.44, p < .001 (the difference between 
negative and neutral images was non-significant, t(32) = -0.44, p = .66).  The average 
number of fixations per examination was also significantly greater for neutral versus 
positive images, t(32) = 12.61, p < .001. 
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Relationship interpretation task. 
See Table 27 for means (and SDs) for relationship interpretation task measures.  
These data from the sample of undergraduate students were collected to inform 
understanding of the subjective interpretations made by the sample of women exposed to 
IPV (e.g., levels of danger and safety as well as the number of related cues noticed).  See 
Table 28 for results from bivariate correlation analyses examining associations between 
relationship interpretation measures and eye movement measures of total fixation time, 
average examination duration, and relative examination frequency 
Study 2 Discussion 
 Results from the current administration of the eye tracking task with an 
undergraduate student sample indicated that, across the 15 seconds of image viewing, 
participants spent more time attending to negative and neutral images versus positive 
images.  However, further information regarding attentional processing was provided 
when looking at differences in attention within different viewing intervals.  Specifically, 
during early image viewing (i.e., 0-5 s), undergraduate students spent more time 
attending to negative images versus both neutral and positive images, and more time 
attending to neutral versus positive images.  Differences in attention during the middle 
viewing interval (i.e., 5-10 s) were consistent with global patterns, as attention to positive 
images was significantly less than attention to negative and neutral images versus 
positive images, but there were no significant differences in attention to negative and 
neutral images.  Finally, during the late viewing interval (i.e., 10-15 s), participants spent 
more time attending to neutral images versus negative and positive images (though the 
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difference between neutral and negative was only marginally significant).  Therefore, for 
the current sample of undergraduate students, results provided evidence for the presence 
of an attentional bias for negative and neutral information versus positive relationship 
information, which was characterized by an early preference specifically for negative 
information and a late preference specifically for neutral information. 
 Examination of the time course of attention provided further information 
regarding patterns of attention in the sample of undergraduate students.  Consistent with 
the patterns of attention for negative images across viewing intervals (above), time course 
analyses indicated that attention to negative images followed a negative linear trend 
indicating that early attention biases for negative images generally diminished over time.  
However, this general reduction in attention to negative images was characterized by 
fluctuating attention (indicated by a cubic effect) towards and away from negative images 
over the course of processing.  Attention to positive images in some ways mirrored the 
pattern of attention for negative images, as the time course of attention to positive images 
followed a negative cubic effect.  Inspection of figures (see Figure 2) indicated that 
attention to neutral images did not fluctuate drastically over the course of image viewing, 
though analyses revealed that this general stability was characterized by a negative 
quadratic pattern in which attention to neutral images gradually increased and then 
decreased over the course of viewing. 
 The undergraduate student sample did not exhibit differences in initial orienting 
of attention to negative, positive, and neutral images.  However, in terms of the number 
of times participants oriented to each image type over the course of image viewing, 
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undergraduate participants appeared to orient to negative images with the lowest 
frequency and to neutral images with the greatest frequency.  Nonetheless, examinations 
of negative images were relatively longer than for neutral and positive images, which 
explained the presence of relative increases in fixation duration for negative images 
despite relative reductions in examination frequency.  Meanwhile, preferential attention 
to neutral images appeared to result from a combination of relative increases in 
examination frequency and examination duration.  Furthermore, longer examination 
duration on negative images appeared to result from relatively increased number of 
fixations within each examination, rather than increased fixation duration.  That is, longer 
examination duration on negative images appeared to be due a process of scanning of 
various aspects of the negative images, rather than longer fixations on specific aspects of 
the images.  The pattern of results indicating the presence of relatively longer 
examination duration due to increased number of fixations also appeared to be present to 
a lesser extent for neutral versus positive images. 
Therefore, the current sample of undergraduate students exhibited a tendency to 
scan different aspects of negative and neutral images which resulted in longer 
examination duration on such images, and subsequently, preferential attention for such 
images.  However, time-course and interval analyses revealed that this pattern of 
preferential attention for negative images occurred early in image viewing, while 
preferential attention for neutral images occurred during later stages of viewing. 
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General Discussion 
 The primary goal of the current investigation was to characterize predictors of 
attention to IPV-related stimuli (including patterns of attention as well as subjective 
interpretations of stimuli) in relation to IPV exposure and related psychopathology.  
Looking at variability in attention within a sample of women exposed to IPV, results 
from the current study indicated that patterns of processing IPV-related information are 
associated with IPV-related symptomatology and, in some cases, characteristics of IPV 
experiences.  While the primary focus was on the within-group variability in attention 
among women exposed to IPV, we did not want to risk over-interpreting patterns that 
might reflect general attentional processes that were unrelated to IPV exposure and/or 
related symptomatology.  Thus, a second study in the current investigation evaluated 
whether overall patterns of attention were replicated in a sample of undergraduate 
students without exposure to IPV.  This second study was meant to inform interpretation 
of findings from this first study. 
General Attentional Bias for Negative Relationship Information 
 One of the primary patterns noted in the sample of women exposed to IPV was 
that they spent significantly more time overall (i.e., across 15 s of image viewing) 
attending to negative images relative to both neutral and positive images.  These results 
provide evidence for the presence of an attentional bias for negative relationship 
information in the sample of women exposed to IPV.  While the pattern of attention bias 
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for negative versus positive images was replicated in the undergraduate student sample, 
undergraduate students did not demonstrate the additional bias for negative versus neutral 
images.  This failure to replicate the finding of a difference in attention to negative and 
neutral images across both samples can likely be attributed to findings demonstrating 
distress-related variation in attention within the sample of women exposed to IPV; 
namely, depression severity was positively correlated with fixation time on negative 
images and negatively correlated with fixation time on neutral images (this depression-
related bias was also reflected in review of figures, see Appendix 6).  Results from the 
current study therefore extend previous eye tracking research providing evidence for a 
depression-related attentional bias for negative information (Armstrong & Olatunji, 2012; 
Ellis, Beevers, & Wells, 2011; Kellough et al., 2008; Leyman et al., 2011; Sears et al., 
2010, 2011) to the population of women exposed to IPV.  Consistent with previous 
research indicating preferential attention for negative versus positive information in both 
clinical and non-clinical populations (see Yiend, 2010), participants in both samples of 
the current study appeared to attend to negative relationship scenes at the expense of 
attending to positive scenes.  However, the current depression-related reduction in 
attention to neutral scenes (in addition to positive scenes) is novel and may be due to the 
fact that negative scenes are more clearly congruent with depressed individuals’ mood 
and cognitive schema.  As individuals spend proportionally more time attending to 
negative images, the opportunity for viewing other image types is reduced.  Whereas 
individuals without elevations in depression attended to negative and neutral scenes to a 
comparable extent overall, IPV-related depression may have resulted in an attentional 
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bias for negative images which were directly relevant to participants’ personal 
experiences with IPV. 
Positive relationship scenes may have received the least amount of fixation time 
because the lack of conflict and unambiguous nature of the interaction did not elicit 
elaborated and ongoing attentional processing.  The finding that neutral images received 
preferential attention relative to positive images (which was replicated across both 
samples) is inconsistent with theories and findings indicating selective attention for 
emotional versus neutral information (Calvo, Nummenmaa, & Hyona, 2008; Yiend, 
2010).  However, this result is likely explained by current stimulus characteristics: 
whereas previous studies have often relied on images of inanimate objects or landscapes 
for neutral scenes, neutral scenes in the current study consisted of images of characters 
which were presented in the context of other emotional images (including negative 
images) involving those same characters.  Therefore, ‘neutral’ images in the current study 
may be more accurately characterized as ‘ambiguous’ images given the co-occurring 
presentation of images depicting conflict or violence between the characters.  Indeed, the 
ambiguous nature of the interactions in neutral images may have been perceived as 
negative or dangerous and thus were more likely to draw attention than positive images.  
Interestingly, increased attention to neutral images (i.e., fixation time and examination 
frequency) was positively correlated with perception of danger cues for the sample of 
women exposed to IPV, which further points to the ambiguous nature and potential threat 
depicted in neutral images. 
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Time Course and Elaborated Processing of Negative Images 
Examination of patterns of attention over time and additional eye movement 
measures provided further information about the nature of the general attentional bias for 
negative relationship information and the relationships with IPV exposure and related 
symptomatology (see Figure 1 and Figure 2 for displays of the time course of attentional 
processing in the sample of women exposed to IPV and the sample of undergraduate 
students, respectively; see Appendix 6 for displays of the time course of attentional 
processing according to symptom severity in the sample of women exposed to IPV).  
Neither sample demonstrated an initial orienting bias to negative (or neutral) information 
which would explain the general attentional biases discussed above.  However, following 
initial orienting, participants in both samples tended to shift attention towards negative 
images.  Indeed, the attentional bias for negative scenes began to emerge after about 1 s 
of image viewing in both samples (see Figure 1 and Figure 2).  While the subsequent 
pattern of attentional bias for negative images was present in both samples, sustained or 
prolonged attention in the sample of women exposed to IPV was not replicated in the 
sample of undergraduate students.  In addition, attention to negative images appeared to 
be sustained across a longer time interval for women from the IPV-exposed sample who 
endorsed elevations in IPV-related distress, relative to those women exposed to IPV who 
endorsed low symptom severity.  Therefore, the lack of replication in the undergraduate 
sample and the distress-related variability within the sample of women exposed to IPV 
suggests that the pattern of prolonged attention seen in the IPV sample may be uniquely 
associated with IPV-related distress.  Inspection of figures indicated that, on average, the 
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attentional bias for negative images dissipated after about 4 s of image viewing in the 
undergraduate student sample and in women exposed to IPV who endorsed low symptom 
severity, while the preference for negative images was sustained through approximately 7 
or 8 s of image viewing in women exposed to IPV who endorsed medium or high 
symptom severity.  This pattern of results is consistent with findings indicating that, 
while all individuals exhibit an attentional bias for negative emotional information, 
elevated distress and psychopathology is associated with expansion of attentional biases 
for negative information across a broader time-course and range of processing stages 
(Yiend, 2010).  In addition, for most participants (in both samples), there was no return of 
preferential attention for negative images during the rest of stimulus processing; however, 
elevations in particular forms of distress (i.e., depression and dissociation) appeared to be 
associated with a return of an attentional bias for negative images during the final 
seconds of viewing.  In summary, elevations in IPV-related symptomatology appeared to 
be associated with sustained or prolonged attentional biases for negative relationship 
information, and elevations in some forms of distress were also associated with an 
increased likelihood of returning to preferentially attend to such information.  The 
following sections contain a detailed review of the results supporting this pattern of 
processing and the specific implications of these findings. 
First, the current results failed to provide evidence for initial vigilance or early 
risk detection biases for negative relationship information in either of the current study 
samples.  While previous eye movement studies have consistently detected an initial 
orienting bias towards negative information associated with anxiety, such a bias has not 
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been found in depression (for review, see Armstrong & Olatunji, 2012).  Current results 
did not indicate the presence of the early automatic orienting processes (i.e., initial 
orienting to negative information within 1 s of stimulus presentation) that have been 
associated with anxiety (and there was no indication of an anxiety- or distress-related 
orienting bias).  Therefore, the complex symptomatology associated with IPV exposure 
may account for the lack of an initial orienting bias for negative information in the 
current sample of women exposed to IPV.  Interestingly, the sample of women exposed 
to IPV was significantly more likely to first look to positive images, relative to both 
negative and neutral images.  This finding was unexpected and could indicate an initial 
orienting bias for positive relationship information in this population.  Though 
unexpected, this finding is consistent with previous studies indicating that happiness is 
recognized and categorized quicker than negative emotional expressions because of the 
unique physical characteristics of happy faces (for review see Leppänen & Hietanen, 
2003).  Alternatively, this initial orienting bias could be a result of current stimulus 
characteristics.  Given that stimuli were selected from movies, the positive images may 
be characterized by qualities that are more likely to attract attention.  However, the fact 
that this finding was not replicated across samples indicated the initial orienting bias 
towards positive images was not due to basic stimulus characteristics, but may have been 
due to characteristics and attentional processes within the sample of women exposed to 
IPV. 
Results from analyses of fixation duration during the first 5 s of image viewing 
indicated that the early attentional bias for negative images appeared to be a basic pattern 
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of attentional processing in response to the current task.  During this early viewing 
interval, women exposed to IPV spent significantly more time fixating on negative 
images versus positive and neutral images (and more time on neutral relative to positive 
images), and this pattern of results was replicated in the undergraduate student sample.  
Additionally, correlation and regression analyses in the sample of women exposed to IPV 
did not indicate that attention to negative images during this early interval was related to 
symptoms or victimization history.  However, attention away from positive images 
during this early interval appeared to be specifically related to depression severity in IPV-
exposed women.  That is, depression was related to an early tendency to shift attention 
away from positive information (following initial orienting on positive images) and 
towards information which was either clearly negative or was neutral or ambiguous.  This 
finding is consistent with previous studies indicating depression-related biases away from 
positive information (Armstrong & Olatunji, 2012; Kellough et al., 2008; Leyman et al., 
2011; Sears et al., 2010, 2011; Yiend, 2010). 
Next, analyses of fixation duration during the middle stages (i.e., 5-10 s) of image 
viewing indicated shifts in patterns of preferential attention and in the relationships 
between attention and symptom severity that begin to explain the general attentional 
biases discussed above.  During this interval, the sample of women exposed to IPV 
generally continued to maintain attention away from positive images, but, on average, 
examined negative and neutral images to a comparable extent; and this pattern of 
attention was replicated in the sample of undergraduate students.  However, associations 
between symptomatology and attentional processing in the sample of women exposed to 
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IPV emerged during this stage of processing, as increases in general symptom severity 
corresponded with increased fixation time on negative images and decreased fixation 
time on neutral images.  In sum, for the middle viewing interval, all participants appeared 
to be more likely to avoid or ignore positive images; however, among women exposed to 
IPV, those who also endorsed elevated symptomatology appeared to selectively attend to 
negative versus neutral images, indicating distress-related elaborative processing of 
information portraying relationship conflict. 
This distress-related elaborated processing of negative images appeared to 
continue into later processing stages, as variation within the sample of women exposed to 
IPV provided preliminary indications of a depression-related bias to direct attention 
towards negative images and away from neutral images during 10-15 s of image viewing.  
Apart from this depression-related attentional bias, the sample of women exposed to IPV 
did not demonstrate significant biases in attention for any image type during the late 
viewing interval.  In contrast, the undergraduate student sample exhibited a bias to attend 
to neutral images versus positive and negative images during the last 5 s of viewing, 
providing further evidence that the tendency to return to viewing negative images during 
the late viewing stage was unique to individuals within the sample of women exposed to 
IPV who also endorsed elevations in depression. 
Closer examination of the time-course of attentional processing via analyses of 
polynomial effects revealed basic patterns of attention that were generally replicated 
across the two samples.  Women exposed to IPV exhibited a fluctuating pattern of 
attention for negative images which followed a cubic function, an effect which was 
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replicated in the undergraduate student sample, and therefore may reflect a standard 
pattern of response to the current task and stimuli.  This effect was complemented by an 
inverse cubic pattern of attention for positive images and an inverse quadratic pattern of 
attention for neutral/ambiguous images, which were also replicated across samples.    
While inspection of figures and initial correlations indicated that the size of the cubic 
effect for negative images was related to symptom levels (namely, depression and 
dissociation) in the sample of women exposed to IPV, regression analysis did not reveal 
significant (or unique) effects.  Additionally, depression levels in the sample of women 
exposed to IPV appeared to be related to (1) an ongoing and potentially increasing 
attentional bias towards negative images throughout image viewing (i.e., linear effect), 
and (2) an increased tendency to return to negative images following examination of all 
images (i.e., quadratic effect).  Interestingly, for women exposed to IPV, PTSD appeared 
to function in a fashion which was contradictory to the function of depression, as PTSD 
symptom severity was negatively related to linear (albeit marginally) and quadratic 
patterns of attention to negative images.  That is, elevated PTSD symptoms corresponded 
with reductions in attention to negative images over the course of image viewing, which 
may have been indicative of avoidance consistent with the vigilance-avoidance pattern of 
processing (Mogg & Bradley, 1998).  The seemingly opposing effects of two common 
responses to trauma and IPV (i.e., depression and PTSD) highlights the complexities in 
understanding relationships between trauma (and IPV) and attentional processing and 
remains an area for further study.  Of note, the sample of undergraduate students 
exhibited a negative linear pattern for viewing negative images, indicating that, in the 
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absence of IPV exposure and related symptoms (such as depression and PTSD), there 
may be a general tendency to reduce attention to negative images over time.  Further 
research with comparable samples and control groups is needed in order to confirm the 
presence of unique depression- and PTSD-related patterns of attention and to determine 
whether or not such patterns are significantly different from general patterns of 
attentional processing. 
Mechanisms Underlying Attentional Biases 
 Given that preferential attention for negative and neutral/ambiguous images was 
not related to an initial orienting bias, the patterns of preferential attention could have 
resulted from repeated referencing of negative and neutral/ambiguous images, prolonged 
examination of such images, or both.  First, women exposed to IPV did not exhibit biases 
in examination frequency for any image type; therefore, the patterns of preferential 
attention were not explained by biases to repeatedly orient to negative or 
neutral/ambiguous images.  The failure to explain preferential attention for negative 
images via an orienting bias was replicated in the undergraduate student sample, as 
undergraduate students in fact examined negative images significantly less frequently 
than positive and neutral images.  However, when participants in both samples attended 
to negative scenes, they maintained their focus longer on these scenes than they did for 
positive or neutral scenes, indicating that preferential attention for negative images was 
due to prolonged examination of those scenes.  In addition, the average length of 
examination on negative images was related to victimization history and symptom levels 
in the sample of women exposed to IPV.  Specifically, RV exposure accounted for 
  69 
marginally significant levels of unique variance in examination length, and general 
symptom severity (but not any symptom in particular) accounted for significant levels of 
unique variance in examination length.  Thus, general symptom severity appeared to 
explain both examination length and the attention bias for negative images during the 
middle stages of image viewing, and the two outcomes are likely related.  In addition, the 
unique association between RV and examination length demonstrates that victimization 
experiences contribute to attentional processing above and beyond symptomatology and 
indicators of distress.  The finding of prolonged examination of negative information is 
consistent with previous eye tracking studies which provide evidence for difficulty 
disengaging and rumination in individuals with depression, PTSD, and anxiety (Buckner, 
et al., 2010; Cisler & Koster, 2010; Eizenman et al., 2003; Kimble, 2010; Leyman et al., 
2011; Schofield et al., 2012; Sears et al., 2010).  However, the current study task did not 
require or prompt attentional disengagement, therefore we cannot determine with 
certainty whether prolonged examination results from difficulty disengaging attention or 
from increased interest/rumination.  Nonetheless, attentional retraining and cognitive bias 
modification interventions have been shown to reduce distress related to difficulty 
disengaging in anxiety (Hallion & Ruscio, 2011) as well as rumination in depression 
(Wells & Beevers, 2010), and the current results linking distress and prolonged 
examination of negative images suggest that such interventions may also be efficacious 
for women experiencing distress related to IPV exposure. 
In turn, prolonged examination of negative images could be due to stimulus 
scanning (i.e., examining different aspects within the negative images) or from prolonged 
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duration of individual fixations while examining the negative images.  For women 
exposed to IPV, prolonged examination of negative images appeared to be due to a 
combination of (1) an increased frequency of fixating on different aspects of negative 
(relative to positive) images within each examination, and (2) longer average fixations on 
negative (relative to neutral) images.  The tendency to scan different aspects of negative 
images was specifically related to RV history, which also potentially explains the unique 
relationship between RV and examination duration.  This finding may reflect a form of 
danger cue search that is specifically related to the experience of victimization by new 
perpetrators in new contexts (as opposed to victimization within the context of an 
ongoing relationship).  Consistent with the sample of women exposed to IPV, the sample 
of undergraduate students also demonstrated increases in the extent to which they 
scanned different aspects of negative images within a given examination, relative to 
positive images (though they did not demonstrate relative increases in fixation length for 
negative versus neutral images).  While current findings explaining the mechanisms 
underlying prolonged examination are preliminary, the current investigation provides a 
novel distinction in differentiating the scanning of different aspects of a given image 
from increased dwell time on different aspects of that image; this distinction may have 
implications for cognitive models and interventions and should be considered in future 
studies.  
Subjective Interpretations of Relationship Information 
 In terms of subjective interpretations of relationship scenes, the sample of women 
exposed to IPV perceived and endorsed the presence of danger to an extent which was 
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not replicated in the sample of undergraduate students.  Similarly, the high number of 
danger cues and low number of safety cues perceived by the sample of women exposed 
to IPV was also not replicated in the sample of undergraduate students.  Interestingly, the 
number of danger cues that women noted in the relationship interpretation task also 
appeared to be related to victimization history and symptom measures, once again 
indicating that the failure to replicate findings across samples was at least partially 
explained by variation within in the IPV-exposed sample due to IPV exposure and/or 
related symptomatology.  Specifically, RV and CV both exerted a marginally significant 
unique influence on women’s endorsement of danger cues, indicating that ongoing 
exposure to victimization is associated with an increased tendency to notice and/or 
perceive danger.  This finding may be partially consistent with results indicating an 
association between victimization history (in this case, RV) and a tendency to scan 
different aspects of negative images.  In addition, PTSD was positively associated with 
endorsement of danger cues, while depression was negatively associated with 
endorsement of danger cues.  Once again, PTSD and depression appeared to have 
opposing relationships with attention to negative information, in this case, as it relates to 
interpretations of negative information.  Though both PTSD and depression were 
correlated with increased time spent attending to negative images (where danger cues 
were most prevalent), elevated PTSD levels corresponded with greater likelihood of 
noticing or perceiving danger in those images, while depression was associated with 
reductions in perception of danger cues.  Alternatively, given the findings that the 
number of danger cues that women noted was positively correlated with attention to 
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neutral images (including proportion of fixation time and number of examinations) and 
that depression was negatively correlated with attention to neutral images, the negative 
association between depression and endorsement of danger cues may have been due to 
reduced attention to neutral images, which were ambiguous and contained cues with the 
potential to be deemed dangerous. 
Limitations and Future Directions 
 While the current study was prospective in the measurement of victimization 
exposure and its subsequent impact on attentional processing, measurement of 
symptomatology and attentional processing was cross-sectional.  Therefore, the causal 
nature of relationships between symptoms and patterns of attention cannot be inferred 
based on current analyses.  Future research should continue to investigate whether such 
associations are a result of (1) elevated symptomatology leading to changes in attentional 
processing, or (2) particular styles of attentional processing biasing symptom expression.  
In addition, current results regarding attentional biases and patterns of attention were 
based on averages of these measures across participants.  Therefore, specific patterns of 
processing within particular individuals may have been obscured.  Future studies may 
wish to employ analysis techniques examining individual profiles and patterns of 
attention bias over time (e.g., latent profile analysis) in order to better understand 
individual differences in attentional processing and overcome limitations related to 
examining eye movement measures which are averaged across participants.  An 
additional limitation of the current study was the absence of a matched control group of 
women without IPV exposure.  While we were able to examine differences within the 
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sample of women exposed to IPV based on victimization history and related 
symptomatology, we were unable to examine attentional processing in a demographically 
similar sample of women without IPV exposure.  In addition, while women in the current 
study reported clinical elevations in IPV-related symptoms, the current study utilized a 
non-clinical participant sample.  Therefore, readers should take caution to make 
definitive conclusions regarding attentional processing associated with specific disorders 
(i.e., depression, PTSD, anxiety, and dissociation).  Nonetheless, the current sample 
accurately reflects responses in the population of women exposed to IPV.  Finally, as 
mentioned above, the nature of stimuli used in the current study should be taken into 
consideration when interpreting results.  Study stimuli were selected from movies in 
order to obtain images which were relevant to women’s IPV experiences but cinematic 
techniques may have influenced characteristics of the stimuli themselves, particularly 
with regard to potentially different techniques for capturing negative and positive scenes. 
Conclusion 
In summary, the current study is the first to utilize eye tracking methodology to 
characterize patterns of attention to IPV-related information in the population of women 
exposed to IPV.  Results indicated that both victimization history and symptomatology 
exerted unique influences on various aspects of attention to IPV-related information, both 
in terms of attention as indicated by eye movements and attention as indicated by 
subjective interpretations of relationship information.  We found that symptom severity in 
general accounted for patterns and mechanisms of attention bias for negative relationship 
information, and that specific symptom severity types (namely, depression and PTSD) 
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were related to specific patterns of attentional processing, sometimes in opposite 
directions.  While anxiety and dissociation were not found to be uniquely associated with 
patterns of attention in the current sample, they were nonetheless indicators of general 
distress that contributed to differences in attentional processing.  These findings thus 
underscore the need to consider multiple forms of distress when examining IPV-related 
patterns of attention because (1) some patterns of processing are related to distress in 
general (rather than any specific psychopathology), and (2) different forms of distress 
have opposing influences on attentional processing.  In addition, while RV and CV were 
not systematically related to attentional measures of risk detection and avoidance as 
hypothesized, they nonetheless exhibited unique influences on attentional processing in 
addition to the impact of symptomatology.  Thus, the current study also underscores the 
need to consider the unique role of victimization history when examining information 
processing in populations of individuals exposed to IPV. 
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Appendix 1 
 
Figure 1.  Proportion of fixation time on negative, positive, and neutral images across 15s 
of stimulus viewing for the sample of women exposed to IPV (n=52). 
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Figure 2. Proportion of fixation time on negative, positive, and neutral images across 15s 
of stimulus viewing in the undergraduate student sample (n=33). 
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Appendix 2 
Table 1. Bivariate correlation matrix (Pearson’s r) for symptom and victimization history 
measures for women exposed to IPV (means and SDs are in first column). 
 
 Depression PTSD Anxiety Dissociation RV 
PTSD .71*** - - - - 
Anxiety .51*** .61*** - - - 
Dissociation .59*** .51** .53*** - - 
RV .33* .29* .21 .30* - 
CV .26* .38** .30* .26† .19 
† p < .10, * p < .05, ** p < .01, *** p < .001 
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Table 2.  Means (and SDs) of eye movement measures for negative, positive, and neutral 
images for women exposed to IPV. 
 
Measure Negative Positive Neutral 
Total fixation time (ms) 3,836 (860) 2,935 (452) 3,368 (394) 
Proportion of fixation time (%) – Total 0.27 (0.06) 0.21 (0.03) 0.24 (0.02) 
Proportion of fixation time (%) – 0-5 s 0.29 (0.06) 0.20 (0.03) 0.24 (0.03) 
Proportion of fixation time (%) – 5-10 s 0.27 (0.07) 0.20 (0.05) 0.25 (0.04) 
Proportion of fixation time (%) – 10-15 s 0.26 (0.10) 0.22 (0.07) 0.23 (0.05) 
Average examination duration (ms) 1,323 (394) 1,034 (245) 1,157 (242) 
Relative examination frequency (%) 0.25 (0.02) 0.25 (0.02) 0.25 (0.01) 
Average fixation duration (ms) 439 (81) 442 (78) 393 (53) 
Relative fixation frequency (%) 0.26 (0.04) 0.20 (0.02) 0.25 (0.02) 
Average number of fixations per 
examination 
2.99 (0.51) 2.34 (0.33) 2.94 (0.38) 
Probability of first fixation (%) 0.22 (0.08) 0.30 (0.10) 0.23 (0.04) 
Average time to first fixation (ms) 1,939 (659) 1,877 (712) 1,971 (657) 
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Table 3.  Bivariate correlations (r) between symptom and victimization history measures 
and total proportion of fixation duration (across 15 s of image viewing) on negative, 
positive, and neutral images. 
 
Image 
type 
Depression PTSD Anxiety Dissociation RV CV 
Negative .39** .20 .06 .26† .20 .04 
Positive -.20 -.17 -.10 -.15 -.04 -.22 
Neutral -.37** -.07 -.06 -.17 -.10 .11 
† p < .10, ** p< .01 
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Table 4.  Individual betas from hierarchical regression model predicting total proportion 
of fixation duration on negative, positive, and neutral images. 
 
 Model 1: 
Negative Images 
Model 2: 
Positive Images 
Model 3: 
Neutral Images 
Step 1    
RV .20 .00 -.13 
CV .00 -.22 .14 
Step 2    
RV .09 .06 -.01 
CV -.06 -.19 .17 
Depression .42* -.15 -.60** 
PTSD -.05 -.01 .29 
Anxiety -.14 .03 -.01 
Dissociation .10 -.04 -.02 
† p < .10, * p< .05, ** p< .01 
Model 1: Step 1 F(2, 51) = 1.05, R
2
 = .04, p = .36 
Step 2 F(6, 51) = 1.77, R
2
 = .19, ΔR2 = .15, p = .13 
Model 2: Step 1 F(2, 51) = 1.26, R
2
 = .05, p = .29 
Step 2 F(6, 51) = 0.63, R
2
 = .08, ΔR2 = .03, p = .71 
Model 3: Step 1 , F(2, 51) = 0.68, R
2
 = .03, p = .51 
Step 2 F(6, 51) = 2.19, R
2
 = .22, ΔR2 = .20, p = .06   
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Table 5.  Bivariate correlations (r) between symptom and victimization history measures 
and proportion of fixation time on negative, positive, and neutral images during early (0-
5 s), middle (5-10 s), and late (10-15 s) viewing intervals.  
 
Interval Image 
type 
Depression PTSD Anxiety Dissociation RV CV 
Early Negative .22 .09 -.10 .07 .11 .05 
 Positive -.40** -.15 -.06 -.29* .01 -.13 
 Neutral -.03 .01 .08 .06 -.05 .11 
Middle Negative .35* .38** .20 .35* .04 .22 
 Positive .15 -.10 .00 .17 .18 .07 
 Neutral -.43** -.27† -.24† -.43** -.09 -.24† 
Late Negative .30* .03 .02 .16 .24† -.06 
 Positive -.18 -.07 -.06 -.17 -.16 -.22 
 Neutral -.20 .10 .03 .04 -.06 .27† 
† p < .10, * p< .05, ** p< .01 
 
  89 
Table 6.  Individual betas from hierarchical regression models predicting proportion of 
fixation duration during early (i.e., 0-5 s) image viewing on negative, positive, and 
neutral images. 
 
 Model 1: 
Negative Images 
Model 2: 
Positive Images 
Model 3: 
Neutral Images 
Step 1    
RV .12 .04 -.08 
CV -.07 -.14 .13 
Step 2    
RV .06 .17 -.07 
CV -.10 -.09 .13 
Depression .28 -.52* -.09 
PTSD .07 .21 -.07 
Anxiety -.25 .11 .10 
Dissociation .00 -.18 .09 
† p < .10, * p< .05, ** p< .01 
Model 1: Step 1 F(2, 51) = 0.41, R
2
 = .02, p = .66 
Step 2 F(6, 51) = 0.93, R
2
 = .11, ΔR2 = .09, p = .49 
Model 2: Step 1 F(2, 51) = 0.45, R
2
 = .02, p = .64 
Step 2 F(6, 51) = 2.24, R
2
 = .23, ΔR2 = .21, p = .06 
Model 3: Step 1 F(2, 51) = 0.46, R
2
 = .02, p = .63 
Step 2 F(6, 51) = 0.38, R
2
 = .05, ΔR2 = .03, p = .87 
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Table 7.  Individual betas from hierarchical regression models predicting proportion of 
fixation duration during middle (i.e., 5-10 s) image viewing on negative, positive, and 
neutral images. 
 
 Model 1: 
Negative Images 
Model 2: 
Positive Images 
Model 3: 
Neutral Images 
Step 1    
RV -.01 .17 -.04 
CV .22 .03 -.23 
Step 2    
RV -.14 .15 .10 
CV .08 .09 .13 
Depression .10 .31 -.36† 
PTSD .27 -.48* .15 
Anxiety -.11 .03 -.03 
Dissociation .24 .13 -.29† 
† p < .10, * p< .05, ** p< .01 
Model 1: Step 1 F(2, 51) = 1.22, R
2
 = .05, p = .30 
Step 2 F(6, 51) = 2.04, R
2
 = .21, ΔR2 = .17, p = .09 
Model 2: Step 1 F(2, 51) = 0.86, R
2
 = .03, p = .43 
Step 2 F(6, 51) = 1.43, R
2
 = .16, ΔR2 = .13, p = .24 
Model 3: Step 1 F(2, 51) = 1.51, R
2
 = .06, p = .23 
Step 2 F(6, 51) = 2.70, R
2
 = .26, ΔR2 = .21, p < .05 
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Table 8.  Individual betas from hierarchical regression models predicting proportion of 
fixation duration during late (i.e., 10-15 s) image viewing on negative, positive, and 
neutral images. 
 
 Model 1: 
Negative Images 
Model 2: 
Positive Images 
Model 3: 
Neutral Images 
Step 1    
RV .27† -.12 -.12 
CV -.12 -.19 .30* 
Step 2    
RV .19 -.09 -.07 
CV .12 -.20 .28† 
Depression .48* -.18 -.56* 
PTSD -.29 .18 .36† 
Anxiety -.03 .02 -.08 
Dissociation .02 -.08 .16 
† p < .10, * p< .05, ** p< .01 
Model 1: Step 1 F(2, 51) = 1.92, R
2
 = .07, p = .16 
Step 2 F(6, 51) = 1.81, R
2
 = .19, ΔR2 = .12, p = .12 
Model 2: Step 1 F(2, 51) = 1.59, R
2
 = .06, p = .22 
Step 2 F(6, 51) = 0.74, R
2
 = .09, ΔR2 = .03, p = .62 
Model 3: Step 1 F(2, 51) = 2.33, R
2
 = .09, p = .11 
Step 2 F(6, 51) = 2.23, R
2
 = .23, ΔR2 = .14, p = .06 
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Table 9.  Bivariate correlations (r) between symptom and victimization history measures 
and polynomial contrast terms indicating patterns of fixation on negative, positive, and 
neutral images. 
 
Image 
type 
Effect Depression PTSD Anxiety Dissociation RV CV 
Negative Linear .28* .01 .09 .19 .23 -.02 
 Quadratic .06 -.25† -.16 -.07 .16 -.13 
 Cubic .36** .27† .19 .36* .05 .11 
Positive Linear -.04 -.07 -.01 -.13 -.19 -.28* 
 Quadratic -.18 .09 .06 -.07 -.17 -.22 
 Cubic -.23 -.25† -.05 -.15 .10 -.34* 
Neutral Linear -.24† .11 -.04 .01 -.05 .24† 
 Quadratic .13 .23 .19 .23 .03 .34* 
 Cubic -.15 -.02 -.15 -.18 -.10 .14 
† p < .10, * p< .05, ** p< .01 
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Table 10.  Individual betas from hierarchical regression models predicting polynomial 
effects of proportion of fixation time on negative images. 
 
 Model 1: 
Linear Effect 
Model 2: 
Quadratic Effect 
Model 3: 
Cubic Effect 
Step 1    
RV .24† .20 .03 
CV -.08 -.17 .11 
Step 2    
RV .17 .21 -.10 
CV -.07 -.06 -.01 
Depression .45* .42* .25 
PTSD -.40† -.52* .03 
Anxiety .10 -.01 -.02 
Dissociation .05 -.11 .25 
† p < .10, * p< .05, ** p< .01 
Model 1: Step 1 F(2, 51) = 1.47, R
2
 = .06, p = .24 
Step 2 F(6, 51) = 1.66, R
2
 = .18, ΔR2 = .12, p = .16 
Model 2: Step 1 F(2, 51) = 1.41, R
2
 = .05, p = .25 
Step 2 F(6, 51) = 2.00, R
2
 = .21, ΔR2 = .16, p = .09 
Model 3: Step 1 F(2, 51) = 0.37, R
2
 = .01, p = .70 
Step 2 F(6, 51) = 1.67, R
2
 = .18, ΔR2 = .17, p = .17 
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Table 11.  Individual betas from hierarchical regression models predicting polynomial 
effects of proportion of fixation time on positive images. 
 
 Model 1: 
Linear Effect 
Model 2: 
Quadratic Effect 
Model 3: 
Cubic Effect 
Step 1    
RV -.14 -.12 .18 
CV -.25† -.19 -.37** 
Step 2    
RV -.15 -.12 .24† 
CV -.27† -.28† -.31* 
Depression .10 -.43* -.14 
PTSD -.01 .49* -.19 
Anxiety .11 .03 .19 
Dissociation -.11 .03 -.06 
† p < .10, * p< .05, ** p< .01 
Model 1: Step 1 F(2, 51) = 2.59, R
2
 = .10, p = .08 
Step 2 F(6, 51) = 0.99, R
2
 = .12, ΔR2 = .02, p = .45 
Model 2: Step 1 F(2, 51) = 1.66, R
2
 = .06, p = .20 
Step 2 F(6, 51) = 1.93, R
2
 = .20, ΔR2 = .14, p = .10 
Model 3: Step 1 F(2, 51) = 4.12, R
2
 = .14, p < .05 
Step 2 F(6, 51) = 2.12, R
2
 = .22, ΔR2 = .08, p = .08 
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Table 12.  Individual betas from hierarchical regression models predicting polynomial 
effects of proportion of fixation time on neutral images. 
 
 Model 1: 
Linear Effect 
Model 2: 
Quadratic Effect 
Model 3: 
Cubic Effect 
Step 1    
RV -.11 -.04 -.13 
CV .26† .34* .17 
Step 2    
RV -.04 -.08 -.06 
CV .23 .29† .21 
Depression -.64** -.12 -.18 
PTSD .52* .12 .20 
Anxiety -.19 .02 -.18 
Dissociation .14 .17 -.13 
† p < .10, * p< .05, ** p< .01 
Model 1: Step 1 F(2, 51) = 1.80, R
2
 = .07, p = .18 
Step 2 F(6, 51) = 2.81, R
2
 = .27, ΔR2 = .20, p < .05 
Model 2: Step 1 F(2, 51) = 3.16, R
2
 = .11, p = .05 
Step 2 F(6, 51) = 1.33, R
2
 = .15, ΔR2 = .04, p = .26 
Model 3: Step 1 F(2, 51) = 0.96, R
2
 = .04, p = .39 
Step 2 F(6, 51) = 0.92, R
2
 = .11, ΔR2 = .07, p = .49 
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Table 13.  Bivariate correlations (r) between symptom and victimization history measures 
and probability of first fixation (%) on negative, positive, and neutral images. 
 
Image type Depression PTSD Anxiety Dissociation RV CV 
Negative -.10 -.07 .11 -.03 -.16 .15 
Positive .05 .17 -.03 .04 .13 -.02 
Neutral -.06 -.15 -.11 .02 .04 -.17 
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Table 14.  Bivariate correlations (r) between symptom and victimization history measures 
and time to first fixation (ms) on negative, positive, and neutral images. 
 
Image type Depression PTSD Anxiety Dissociation RV CV 
Negative .07 .14 .18 .09 -.01 .11 
Positive .11 .10 .14 .05 .09 .19 
Neutral .11 .20 .08 .03 -.02 .22 
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Table 15.  Bivariate correlations (r) between symptom and victimization history measures 
and relative examination frequency (%) on negative, positive, and neutral images. 
 
Image type Depression PTSD Anxiety Dissociation RV CV 
Negative .23† .15 .10 .25 -.08 .27† 
Positive -.02 -.25† -.15 -.03 -.07 -.36** 
Neutral -.23 .04 .02 -.24 .15 .01 
† p < .10, * p < .05, ** p < .01  
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Table 16.  Individual betas from hierarchical regression models predicting relative 
examination frequency on negative, positive, and neutral images. 
 
 Model 1: 
Negative Images 
Model 2: 
Positive Images 
Model 3: 
Neutral Images 
Step 1    
RV -.15 .00 .15 
CV .30* -.36* -.03 
Step 2    
RV -.22 -.03 .26† 
CV .25 -.31* -.01 
Depression .21 .26 -.43* 
PTSD -.09 -.32 .35 
Anxiety -.06 -.02 .07 
Dissociation .20 .09 -.27 
† p < .10, * p< .05, ** p< .01 
Model 1: Step 1 F(2, 51) = 2.49, R
2
 = .09, p = .09 
Step 2 F(6, 51) = 1.51, R
2
 = .17, ΔR2 = .07, p = .20 
Model 2: Step 1 F(2, 51) = 3.59, R
2
 = .13, p < .05 
Step 2 F(6, 51) = 1.87, R
2
 = .20, ΔR2 = .07, p = .11 
Model 3: Step 1 F(2, 51) = 0.55, R
2
 = .02, p = .58 
Step 2 F(6, 51) = 2.07, R
2
 = .22, ΔR2 = .19, p = .08 
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Table 17.  Bivariate correlations (r) between symptom and victimization history measures 
and average examination duration on negative, positive, and neutral images. 
 
Image type Depression PTSD Anxiety Dissociation RV CV 
Negative .44** .36* .20 .34* .37** .05 
Positive .16 .30* .24 .19 .24† .10 
Neutral .17 .34* .24† .27† .18 .19 
† p < .10, * p < .05, ** p < .01 
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Table 18.  Individual betas from hierarchical regression models predicting average 
examination duration on negative, positive, and neutral images. 
 
 Model 1: 
Negative Images 
Model 2: 
Positive Images 
Model 3: 
Neutral Images 
Step 1    
RV .37** .23 .15 
CV -.03 .05 .16 
Step 2    
RV .25† .19 .10 
CV -.16 -.06 .04 
Depression .26 -.16 -.23 
PTSD .17 .31 .37† 
Anxiety -.07 .07 .00 
Dissociation .11 .06 .18 
† p < .10, * p< .05, ** p< .01 
Model 1: Step 1 F(2, 51) = 3.81, R
2
 = .13, p < .05 
Step 2 F(6, 51) = 3.05, R
2
 = .29, ΔR2 = .15, p < .05 
Model 2: Step 1 F(2, 51) = 1.56, R
2
 = .06, p = .22 
Step 2 F(6, 51) = 1.20, R
2
 = .14, ΔR2 = .08, p = .33 
Model 3: Step 1 F(2, 51) = 1.54, R
2
 = .06, p = .23 
Step 2 F(6, 51) = 1.46, R
2
 = .16, ΔR2 = .10, p = .22 
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Table 19.  Bivariate correlations (r) between symptom and victimization history measures 
and average fixation duration on negative, positive, and neutral images. 
 
Image type Depression PTSD Anxiety Dissociation RV CV 
Negative .35* .26† .24† .32* .25† .00 
Positive .11 .10 .25† .23 .20 -.04 
Neutral .13 .23 .27† .30* .22 .05 
† p < .10, * p < .05 
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Table 20.  Individual betas from hierarchical regression models predicting average 
fixation duration on negative, positive, and neutral images. 
 
 Model 1: 
Negative Images 
Model 2: 
Positive Images 
Model 3: 
Neutral Images 
Step 1    
RV .26† .22 .22 
CV -.06 -.09 .01 
Step 2    
RV .15 .17 .16 
CV -.17 -.15 -.10 
Depression .21 -.05 -.21 
PTSD .02 -.08 .16 
Anxiety .07 .25 .15 
Dissociation .16 .17 .26 
† p < .10, * p< .05, ** p< .01 
Model 1: Step 1 F(2, 51) = 1.76, R
2
 = .07, p = .18 
Step 2 F(6, 51) = 1.73, R
2
 = .19, ΔR2 = .12, p = .14 
Model 2: Step 1 F(2, 51) = 1.19, R
2
 = .05, p = .31 
Step 2 F(6, 51) = 1.10, R
2
 = .13, ΔR2 = .08, p = .38 
Model 3: Step 1 F(2, 51) = 1.24, R
2
 = .05, p = .30 
Step 2 F(6, 51) = 1.45, R
2
 = .16, ΔR2 = .11, p = .23 
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Table 21.  Bivariate correlations (r) between symptom and victimization history measures 
and average number of fixations per examination on negative, positive, and neutral 
images. 
 
Image type Depression PTSD Anxiety Dissociation RV CV 
Negative .35* .32* .10 .21 .35* .06 
Positive .13 .34* .05 .04 .14 .18 
Neutral .13 .26† .05 .12 .05 .21 
† p < .10, * p < .05 
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Table 22.  Individual betas from hierarchical regression models predicting average 
number of fixations per examination for negative, positive, and neutral images. 
 
 Model 1: 
Negative Images 
Model 2: 
Positive Images 
Model 3: 
Neutral Images 
Step 1    
RV .35* .11 .01 
CV -.01 .16 .20 
Step 2    
RV .27† .10 -.02 
CV -.10 .06 .13 
Depression .17 -.18 -.11 
PTSD .28 .57* .36 
Anxiety -.17 -.22 -.18 
Dissociation .01 -.08 .06 
† p < .10, * p < .05, ** p < .01 
Model 1: Step 1 F(2, 51) = 3.44, R
2
 = .12, p < .05 
Step 2 F(6, 51) = 2.34, R
2
 = .24, ΔR2 = .12, p < .05 
Model 2: Step 1 F(2, 51) = 1.14, R
2
 = .04, p = .33 
Step 2 F(6, 51) = 1.74, R
2
 = .19, ΔR2 = .14, p = .13 
Model 3: Step 1 F(2, 51) = 1.08, R
2
 = .04, p = .35 
Step 2 F(6, 51) = 0.86, R
2
 = .10, ΔR2 = .06, p = .53 
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Table 23.  Means (and SDs) for relationship interpretation task measures, and bivariate correlations between relationship 
interpretation task measures and symptom and victimization history measures. 
 
 
Mean (SD) 
Bivariate correlations (r) 
Depression PTSD Anxiety Dissociation RV CV 
Level of danger in 
relationship 
6.08 (2.22) -.15 .06 -.11 -.10 .00 .01 
Number of danger cues 10.15 (4.56) -.18 .19 .15 -.04 .19 .29* 
Number of safety cues 5.55 (3.07) .10 .15 .14 -.01 .08 .11 
Perpetrator blame 7.52 (1.95) -.07 .06 -.11 .01 -.04 .01 
Victim blame 3.96 (2.33) .14 .22 .15 .19 .04 .11 
Future prediction 1.53 (0.99) -.06 -.08 .08 -.04 .07 .07 
Reason for future 
prediction 
2.94 (0.89) .10 .16 -.11 -.05 .09 .04 
* p< .05        
 
 
 
 
 
 
 
1
0
6
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Table 24.  Individual betas from hierarchical regression model predicting total number of 
danger cues noted in relationship interpretation task. 
 
Step 1  
RV .13 
CV .27† 
Step 2  
RV .23† 
CV .24† 
Depression -.68*** 
PTSD .47* 
Anxiety .12 
Dissociation -.08 
† p < .10, * p < .05, *** p < .001 
Step 1 F(2, 51) = 2.86, R
2
 = .10, p = .07 
Step 2 F(6, 51) = 4.05, R
2
 = .35, ΔR2 = .24, p < .01 
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Table 25.  Bivariate correlations between eye movement measures and relationship interpretation task measures for women 
exposed to IPV. 
 
 Total fixation time Average examination duration Relative examination frequency 
 Negative Positive Neutral Negative Positive Neutral Negative Positive Neutral 
Danger level -.05 -.13 .22 .02 .07 .13 -.02 -.31* .27† 
Number of danger 
cues 
-.14 -.06 .45** .00 .09 .19 -.21 -.25† .41** 
Number of safety 
cues 
-.19 .05 .01 -.19 -.05 -.14 -.14 -.02 .16 
Perpetrator blame .07 -.21 .06 -.06 -.17 -.09 .11 -.22 .06 
Victim blame -.04 .25† .16 .03 .23 .18 .01 .00 -.01 
Future prediction -.12 .31* -.04 -.07 .19 -.01 -.04 -.01 .05 
Reason for future 
prediction 
.12 -.33* -.03 .07 -.06 .05 .18 -.23 -.01 
† p < .10, * p < .05, ** p < .01 
1
0
8
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Table 26.  Means (and SDs) of eye movement measures for negative, positive, and 
neutral images for undergraduate students (n=33). 
 
Measure Negative Positive Neutral 
Total fixation time (ms) 3,494 (606) 3,036 (460) 3,470 (386) 
Proportion of fixation time (%) – Total 0.25 (0.05) 0.22 (0.03) 0.25 (0.02) 
Proportion of fixation time (%) – 0-5 s 0.27 (.05) 0.21 (.04) 0.24 (.03) 
Proportion of fixation time (%) – 5-10 s 0.25 (.06) 0.22 (.05) 0.25 (.03) 
Proportion of fixation time (%) – 10-15 s 0.22 (.07) 0.22 (.04) 0.25 (.03) 
Average examination duration (ms) 1,045 (239) 850 (170) 942 (175) 
Relative examination frequency (%) 0.24 (0.02) 0.25 (0.02) 0.26 (0.01) 
Average fixation duration (ms) 395 (57) 415 (69) 356 (56) 
Relative fixation frequency (%) 0.23 (0.03) 0.19 (0.03) 0.26 (0.03) 
Average number of fixations per 
examination 
2.63 (0.40) 2.05 (0.24) 2.66 (0.36) 
Probability of first fixation (%) 0.22 (0.09) 0.26 (0.12) 0.24 (0.06) 
Average time to first fixation (ms) 1,455 (480) 1,389 (687) 1,471 (571) 
 
 
  110 
Table 27.  Means (and SDs) for relationship interpretation task measures for 
undergraduate students. 
 
 
Mean (SD) 
Level of danger in 
relationship 
4.86 (1.45) 
Number of danger cues 7.58 (3.35) 
Number of safety cues 6.93 (4.01) 
Perpetrator blame 6.08 (1.53) 
Victim blame 2.49 (1.27) 
Future prediction 1.79 (0.65) 
Reason for future 
prediction 
2.51 (0.69) 
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Table 28.  Bivariate correlations between eye movement measures and relationship interpretation task measures for 
undergraduate students. 
 
 Total fixation time Average examination duration Relative examination frequency 
 Negative Positive Neutral Negative Positive Neutral Negative Positive Neutral 
Danger level .06 .11 .03 .11 .05 -.06 -.22 .06 .14 
Number of danger 
cues 
-.04 .11 -.09 .07 .27 .21 .12 .14 -.19 
Number of safety 
cues 
-.01 .21 .10 .14 .33† .43* .23 .28 -.37* 
Perpetrator blame .17 .15 .21 .25 .16 .01 -.34† -/14 .37* 
Victim blame -.02 -.01 -.05 -.17 -.13 -.23 .02 -.08 .04 
Future prediction .04 -.04 .19 .33† .26 .36* -.17 -.01 .15 
Reason for future 
prediction 
-.19 .02 -.25 -.36* -.27 -.49** -.13 -.03 .13 
† p < .10, * p < .05, ** p < .01 
1
1
1
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Appendix 3 
 
Display of individual images selected for eye tracking task stimuli with means (and SDs) of ratings of valence and arousal 
from pilot study conducted with N=57 undergraduate students. (Valence was rated on a 1-9 scale where 1 indicated ‘positive’ 
and 9 indicated ‘negative’; arousal was rated on a 1-9 scale where 1 indicated ‘not arousing’ and 9 indicated ‘very arousing’.) 
 
 Negative Positive Neutral 1 Neutral 2 
Stimulus 
Set 1 
    
Valence 7.44 (1.00) 1.63 (1.50) 4.89 (1.51) 4.30 (1.58) 
Arousal 6.09 (1.62) 4.73 (2.38) 3.60 (1.64) 2.93 (1.62) 
Stimulus 
Set 2 
    
Valence 8.70 (0.46) 2.86 (1.77) 5.41 (1.90) 4.76 (1.84) 
Arousal 7.83 (1.46) 3.56 (1.72) 4.80 (1.79) 3.81 (1.87) 
Stimulus 
Set 3 
    
Valence 6.53 (1.35) 1.65 (1.74) 3.48 (1.79) 4.07 (1.92) 
1
1
2
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Arousal 4.95 (1.67) 4.22 (2.49) 4.38 (1.87) 2.77 (1.58) 
Stimulus 
Set 4 
    
Valence 8.00 (0.84) 1.93 (1.51) 3.30 (1.82) 5.17 (1.41) 
Arousal 7.04 (1.50) 4.51 (2.49) 2.73 (1.59) 3.37 (1.79) 
Stimulus 
Set 5 
    
Valence 7.51 (1.28) 1.50 (1.82) 5.49 (1.48) 6.21 (1.20) 
Arousal 6.21 (1.77) 4.50 (2.40) 4.33 (1.59) 3.89 (1.53) 
Stimulus 
Set 6 
    
Valence 6.50 (1.62) 1.41 (1.12) 4.74 (1.33) 5.04 (1.52) 
Arousal 5.14 (1.89) 3.91 (2.41) 2.31 (1.33) 3.35 (1.59) 
1
1
3
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Stimulus 
Set 7 
    
Valence 8.34 (0.94) 1.55 (1.76) 4.33 (1.68) 4.27 (1.46) 
Arousal 7.50 (1.61) 4.55 (2.57) 2.76 (1.55) 2.98 (1.51) 
Stimulus 
Set 8 
    
Valence 7.88 (1.27) 1.71 (1.86) 4.09 (1.82) 5.25 (1.47) 
Arousal 6.73 (1.81) 4.14 (2.27) 2.91 (1.55) 3.00 (1.75) 
Stimulus 
Set 9 
    
Valence 7.32 (1.73) 2.98 (1.84) 5.70 (1.48) 3.79 (1.85) 
Arousal 6.43 (1.88) 3.07 (1.56) 3.55 (1.51) 3.30 (1.56) 
Stimulus 
Set 10 
    
1
1
4
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Valence 7.91 (1.12) 1.93 (2.05) 4.85 (1.41) 4.71 (2.50) 
Arousal 7.16 (1.52) 4.58 (2.44) 2.91 (1.55) 3.84 (1.97) 
Stimulus 
Set 11 
    
Valence 8.79 (0.49) 3.29 (2.31) 5.41 (1.33) 5.56 (1.25) 
Arousal 7.88 (1.35) 4.78 (1.89) 3.84 (1.67) 3.79 (1.57) 
Stimulus 
Set 12 
    
Valence 8.25 (1.12) 1.10 (0.45) 3.75 (1.80) 5.10 (1.48) 
Arousal 7.10 (1.74) 3.75 (2.84) 2.90 (1.83) 3.20 (1.44) 
1
1
5
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Appendix 4 
 
Eye tracking task stimuli.  Image placement was counterbalanced across participants.  
Not actual size. 
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Appendix 5 
 
Coding system for relationship interpretation task 
 
Relationship Interpretation Task Questions 
 
1. On a scale of 1-10, please rate how much danger the woman in this relationship is 
in, where 1 indicates that she is completely safe and 10 indicates immediate 
danger. 
2. What signs tell you that the woman is in danger? 
3. What signs tell you that the woman is safe? 
4. On a scale of 1-10, please rate how much the man is responsible for anything 
dangerous, where 1 indicates ‘not at all responsible’ and 10 indicates ‘fully 
responsible’.  Why? 
5. On a scale of 1-10, please rate how much the woman is responsible for anything 
dangerous, where 1 indicates ‘not at all responsible’ and 10 indicates ‘fully 
responsible’.  Why? 
6. What do you think will be going on between the man and the woman a few 
months from now?  Will they be together, not together, or something else 
(specify)? Why do you think that? 
 
Coding Guidelines for Open-ended Questions 
 
General rules. 
 Examine clauses in the context of the question that was asked 
o If participant responds to Question 3 by saying “she looks neutral”, that 
would be a safety cue, but same response to Question 5 would not be 
counted (since that was not part of the prompt) 
 Spoiled responses cancel each other and are not counted as cues 
o E.g., no counted cues for following response: he seems not aggressive in 
most images, except in top right, but he doesn't seem like an angry type of 
aggressive so he's only somewhat responsible 
 Don’t code hypothetical cues (e.g., maybe he cheated on her) unless they’re 
referring to potential impending danger (e.g., it looks like he’s going to hit her) 
 
Questions 2 and 3. 
 Goal is to count the number of different danger or safety cues mentioned 
 Think in clauses, not sentences – want to break statements down into simple, 
individual actions/descriptions 
o However, if two actions are related/linked/bidirectional, count them as 
Interaction cues (e.g., she’s walking away from him and it makes him 
angry; she brings him a rose but he’s not happy) 
 First, decide if the participant is describing an action, where the actors/agents can 
be identified. 
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 If the clause describes a specific action (e.g., describes something that the 
characters are doing), decide whether the person performing the action in question 
is the perpetrator (male) or the victim (female), or if it is an action being 
performed by both. 
o Perpetrator: he’s grabbing her arm; he’s standing above her; he’s hugging 
her; she’s being choked 
o Victim: she looks scared; she has her head against him 
o Interaction/Both (only code as interaction if the action is something that 
requires two people, otherwise code as general): she gives him a rose and 
he is not smiling; they're having a good conversation; holding eachother; 
she's crying and he doesn't seem to care 
 If the clause is ambiguous (i.e., the “acter” or performer is unclear) or if it 
describes the environment or interaction in general (i.e., describes background 
information), count as general/contextual. 
o There’s a lot of violence; it looks like they have a good relationship; 
they’re in public so they’re safe; they’re just sitting 
 Counts are exclusive – each clause can only count in 1 category (i.e., the same 
action clause should never show up in multiple categories) 
 If the participant uses multiple synonymous words to describe the same action 
(i.e., they’re hugging, cuddling), only give 1 count 
 Count danger cues that are mentioned in responses to Question 3, and count safety 
cues that are mentioned in response to Question 2. 
 For victim safety cues, look for actions that she takes because she feels safe.  So, 
count actions that the victim takes in response to the perpetrator’s action because 
she feels safe (i.e., being in a car with him). 
 
Question 6. 
 Code why the participant thinks that the couple will either be together or not 
together.  You can refer to responses from Question 6 to figure out whether the 
participant is talking about reasons why they’ll stay together or reasons why 
they’ll break up. 
o 0 = no mention of why they’ll stay together or break up (basically, this 
means there was no discussion or content around why they’ll stay together 
or break up). 
o 1 = they’ll stay together because the relationship is good: she’s very loving 
and she’s happy; they look like a couple that’s trying to make it work 
 A score of 1 requires that there was something positive mentioned 
about the relationship.  If there is any mention of positive 
relationship qualities, the response should be scored a ‘1’ (unless 
the response is spoiled, e.g. she’s happy in one picture but scared 
in another) 
o 2 = things are okay/manageable; they’ll stay together because the 
relationship is okay or because they can work out their problems; they 
may be off and on but things are okay; they may break up but will stay 
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friends and resolve the situation: situations can be worked out through 
therapy; maybe he’ll stay around because she cooks and they have 
something established 
o 3 = they’ll stay together because she’s trapped or can’t get out of the 
relationship: most women forgive after men beat them; she can’t handle 
taking care of herself; that’s how life is – you stay together 
o 4 = they’ll break up because the someone (or both) in the relationship is 
unhappy: it looks like she’s had enough; it doesn’t seem like they’re very 
happy 
o 5 = they’ll break up because the abuse/conflict/violence is severe; requires 
acknowledgement of violence/abuse as being the reason for the break-up: 
because it's a clearly abusive relationship and any woman would want to 
get out of that as soon as possible 
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Appendix 6 
 
Display of figures demonstrating the proportion of fixation time on negative, positive, 
and neutral images across 15 s of stimulus viewing according to low, medium, and high 
symptom severity.  Separate figures are presented for depression, PTSD, anxiety, and 
dissociation.  Note that symptom-based groupings are for demonstrations purposes only 
and were not used in statistical analyses. 
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Figure A6.1.  Depression. 
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Figure A6.2.  Posttraumatic Stress Disorder (PTSD).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Low PTSD (n = 11)
0.05
0.1
0.15
0.2
0.25
0.3
0.35
0.4
0.45
0
-1
s
2
-3
s
4
-5
s
6
-7
s
8
-9
s
1
0
-1
1
s
1
2
-1
3
s
1
4
-1
5
s
T ime interval
P
ro
p
o
rt
io
n
 o
f 
fi
x
at
io
n
 t
im
e 
(%
)
Negative
Positive
Neutral
Medium PTSD (n = 30)
0.05
0.1
0.15
0.2
0.25
0.3
0.35
0.4
0.45
0
-1
s
2
-3
s
4
-5
s
6
-7
s
8
-9
s
1
0
-1
1
s
1
2
-1
3
s
1
4
-1
5
s
T ime interval
P
ro
p
o
rt
io
n
 o
f 
fi
x
at
io
n
 t
im
e 
(%
)
Negative
Positive
Neutral
High PTSD (n = 10)
0.05
0.1
0.15
0.2
0.25
0.3
0.35
0.4
0.45
0
-1
s
2
-3
s
4
-5
s
6
-7
s
8
-9
s
1
0
-1
1
s
1
2
-1
3
s
1
4
-1
5
s
T ime interval
P
ro
p
o
rt
io
n
 o
f 
fi
x
at
io
n
 t
im
e 
(%
)
Negative
Positive
Neutral
  134 
Figure A6.3.  Anxiety. 
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Figure A6.4. Dissociation 
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